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INTRODUCTION. 

The series of memoirs contuned in the present volume has resulted 
from a minor grant made to me by the Cajn^e Institution of Wash- 
ington in the autimin of 1913 for the study of the stratigraphic geology 
and of the f osdl corals and associated organisms in several of the smaller 
West Indian Islands and from the authority ^ven me by the Director 
of the United States Geological Survey to make the investigations as a 
part of my ofBcial work. The objecte of these studies were stated in 
my first progress r^>ort,^ as follows: 

(1) To study the Btratign^ihic geology of the islands, and to make p&leon- 
tolcwc collections with special reference to the stratigraphic occuireace of the 
fossils, BO aa to establuh a proper baas for correlating the geolt^c formations 
ID the islfuids with those of the southeastern United States and Panama. 

(2) To make additional coUections of fossil corals is order to present a more 
comprehenaive and exact account of the succ^uve coral faunas antecedent to 
the living fauna than wae poeaible with the material already available, and 
thus ttwx the history of the development of the coral faunas through Tertiary 
time up to and including the Becent fauna. 

(3) To study the physiography of the islands in order to get a baas for 
making deductions as to bow the conditions were brought about under which 
the living coral reefs were formed. 

I left Washii^ton during the latter part of January 1014, and spent 
the month of February and most of March in the i^ands of Antigua, 
Saint Bartholomew, Anguilla, Saint Martin, and Saint Christopher. 
While engaged In field work I received a great deal of help from the 
officials of the respective Islands and will particularly mention Sir H. 
Hesketh Bell, then governor of the Leeward Islands, and T. L. Rox- 
borougb, then adminiatrator of Saint Christopher. Rather large coUec- 
tions of fossils resulted from my efforts and they have now been com- 
pletely or almost completely described and illustrated. Five papers 
are herewith presented; my own account of the fossil coral faunas is 
almost finished ; Dr. Robert T. Jackson has nearly completed his memoir 
on the fossil echinoids ; and Dr. Paul Bartsch intends to submit a paper 
on the fossil and living land Mollusca of the Leeward and Virgin IsJands. 

The accompanying papers axtd those nearly complete supply the 
foundation for the correlation of the different geologic events in the 
West Indies, and ihey will be followed by descriptions of local geologic 
detfuls and an account of the general development of the r^on, in 
correlation with the geolo^c events that were taking place in the 
southeastern United States and Central America. Most of the manu- 
script relating to local details and geolo^c interpretation is already 
written and might have been complete bad the entrance of the United 
States into the World War not necessitated diversion to other duties. 

* Caniesle InstitntioD of WMhington Y«ar Book No. 13, p. 353, 1913. 
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8 INTEODUCnON. 

Since my return from the West Indies in 1914, 1 have rather based 
severe papa« on the results of n^r work there or hare utilized those 
results in connection with otha papers. The following is the list : 

Paptrt ht Thomu Wajfland Voughan contetntn^ remit* of hit 
Wut Indian BsptdUim in 1014. 
Hm pbtforms of barrier ooai reofs. Am. 0«og. Soo. BuU., vtd. M, pp. 4a6-<2B, 1614. 
Studjr of th« Btntignidiic gecdogy uul <rf tbe f osnl ownk and MBocUt«d ccg&niama m 

ot the imaner Wert Indian lalanda (pragreBS report]. Carnegie Inrt. Wash. 

Yew Book No. 13, M14, pp. 368-860, 191S. 
Conl rerfs and nrf oorals of UMMNitheaatan United States, thw geiriogio historr and titetr 

ngnifioanoe. Abetnct, Soience, nevr set., voL 41, pp. 608-606, Apr. 2, 1616; 

Q«ol. Soc. Amerioa BtiU., n^ 26, n*. &S-6I), 1615. 
Intnxlactory remarin to ^mpoaium on the faeton producing dtangee in position ct strand 

line during n«stooene and po8t-FlMrtocen& Washington Acad. Sci. Jour., voL 

6, pp. 444r445, June 16, 1615. 
{RtaimA fA tlw pica«nt rtatus of gedogio eondation of tiie Cretaceous and Tertiarjr for- 

matimiB of tbe AutOles.t Washington Aoad. Sci. Jour., toL 6, p. 489, July IS, 1618. 
Heamandum on tiie getdogy of the grouad waters ot the island of Antigua, British West 

Indies. West Indian Bull., y<>L 14, No. 4, 4i pp. and map, 161S. Imperial 

Dspartmeot of Agrimltare for the West Indiea. 
Pnaeot status of the inTCStigatian trf the wigin of bamer ooral icefs. Am. Jour. Sd., vtA. 

41, pp. 13I-13S, JanuBir 1616. 
Some Uttofal and sublittar^ lAjnnographio featURS of the ^^rgin and Northon Leeward 

lalaiida and their bearing on the ooratnef pn^ilecD. Washington Aoad. Sci. 

Jour., -ToL 6, No. 3, Felcuarjr 4, 1916; Abstract, GeoL Soo. Amerioa Bull, toL 27, 

No. 1, pp. 41-45, Hardi 1616. 
Study of Ibestatstvapluo geidogy and of the foesil owals and associated c^sjusms in Bererat 

of the Bmaller West Indian Islands [progress report]. Carnegie Inst. Wash. Year 

Bode No. 14, pp. S68-373, 1616. 
The oonis and oonl reefs of the QuU of Merico sad the Caribbean Sea. Bead before Am. 

AsBoa Adv. 8ca., in cooperation with the Pan-American Oongreee. Absbaot, 

SdeOHM, new aer., vt^ 43, pp. 250-2SI, Fetxuary 18, 1616. 
Study cf the atiatigrs|diio getdogy and of the fossil Mwab ud assodated Mgamsms in several 

of the smalls West Indian Islands [propev ref>ort]. Carnegie Inst. Warii. Year 

Bo(A No. 15, p. 369, 1017. 
Hie reef-COTsl fauna <jt Canriso Creek, San Diego County, California, and its significance. 

V. 8. Geol. Survey, Prof. Paper 9»-T, pp. 355-386, pb. 62-102, tert^^ 43-46, 

1917. Ahatnot, OeoL Soo. Amtrica Bull, vol. 28, No. 1, p. 200, Uan^ 1617. 
Study of the stratigraphic gseriogy and of the fossil cMsls and associated organisms in several 

of die siuUer West Indian Islands [progress repcwt). Carnegie Inst. Wash. Year 

Book No. 16, p. 319, 1618. 
Condation of the Tertiary fofmatioiis of the southeesteni United States, Central Amwioa, 

and the Wert Indies. Waahiuglon Acad. Sci. Jour., vol 8, pp. 268-276, May 1918. 
EVmbI ocmtlB ttoat Central America, Cuba, and Porto Rioo, with an aooount of the American 

Tertiaiy, Hetstooeae, and Recent coral reefs. U. S. Nat Mus. Bull 103, pp. 

18»-S23, ph. 68-152, 22 tert-figs., 1616. 
"nie iMologic chsmoter and getdogia owrelation of the sedimectsiy focmatioas of nmama, 

in their rdation to the gecrfogic history <rf Central Amerioa and the West Indies. 

U. 8. Nat MiM. Bull 108, pp. 547-612, 1919. 
Corals and the fcHToatimi of ooral reeb. Smithsonian Inst. Ann. Rept., 1917, pp. 186-^288 

37 pis., 16 tezt-fip, 1919. 

I wish h&e to record my thanks to Preeldent Woodward, of the 
Carnegie Institution <A Washington, and to Dr. George Otis Smith, the 
Director, and Dr. David White, the Chief Geolc^t, of the United 
States Geological Survey, for the support they have given these inves- 
tigations. It also gives me pleasure to express my deep appreciation 
of the efforts of my scientific colleagues in making proper studies of the 
rather large collections that I was so fortunate as to assemble, g | c 
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The present paper contiunB descriptions and illustrations of the fosul 
calcareous alg^ collected in Febniary and March 1914, by Dr. T. W. 
Vaughan, in the Eocene St. Bartholomew limestone of the island of St. 
Bartholomew, the middle Oligocene Antigiia formation of the island of 
Antigua, and the upper Oligocene Anguilla formation of the island of 
Anguilla. 

ALGit. 

ClaM RHODOPHTCEA. 

FamllT CORALLIKACBA. 

Genot AKCHJBOLIXHOTHAHinnM RoOvlstz. 

AiduBelllboflMtnninm afBne, n«w ^wl w . 

(Plftt«4,Figiin!l;PUte5.) 

The following is a description of this species: 

Thallus terete or slightly flattened, 3 cm. (or more?) long, 3.5 to 6.0 mm. in 
diameter (8 mm. at a dichotomy), somewhat divaricately dichotomous, more 
or lesB sinuous and nodoee, the apices broad and roundednsbtuse or subacute; 
medullary hypothallium zonate, ita cells mostly 16 to 30 ^ by 8 to 13 p, transi- 
tion to (he perithallium gradual; perithalliiun more or less distinctly sonate, 
ite cells 8 to 26 fi by 8 to 13 fi, often about 14 ^ high and 12 ;i broad; sporangia! 
son becomii^ overgrown and embedded, the sporan^al cavities elliptic-oval 
in longitudinal section, 55 to 78 >i high and 27 to 46 m broad. 

In the Carlisle marl pit (Ohgocene, lower part of Antigua forma- 
tion), on slope just above the level of the central plain, Ant^ua, West 
Indies, T. W. Vaughan, station No. 6873 (type), February 10, 1914; 
also at McKinnon's (Oligocene, Antigua formation), Antigua, T. W. 
Vaughan, No. 6888, March 1914. The latter of the two specimens 
is putially embedded, but the former (plate 4) is free. The structure 
in both is well preserved and ground sections exhibit their Btructure 
nearly as well as would be the case with living or recent majicrial. 
A. affine appears to be closely related to the living A. gihoga A. Web. 
and Fofil.* of the region of the Sulu ArchipeU^o, Borneo, and Celebes, 
from which it seems to differ in its larger cells, especially of the peri- 
thallium, which are 8 to 26 >i by 8 to 13 m. while in A. sibogcB they were 
described by Weber and Foslie as 5 to 12 ;i by 6 to 8 /i; in microtome 

• Fodje. M., ThtM txnr litbotfaamnU. Kij. Nonk. Videosk. Selak. Skr.. 1901. No. 1. p. 3; Webor- 
Tui Bone, A., and M. Fodle, Tho CwaUuMom of the Sibocft Eip«ditii>D, Sibogk Eiped. 
MoDOK- 61, 1901, p. 41, pL ra. 
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12 GEOLOGY AND PALEONTOLOGY OP THE WEST INDFES. 

sections made from decalcified material of authentic A. sibogtB furmBhed 
by Madam Weber, the perithallic cells often seem larger than these 
measurements would indicate, yet the cells are rarely more than 13 m 
long, while in our fossil plant most of the cells, in radio-vertical section, 
are more than 13 it long. Moreover, our sections of A . affine are mostly 
oblique and our measurements may not do full justice to the length of 
its cells. Numerous "minute square and oblique intermediate cells 

* * * 2to4;iin diameter," ascribed to A. sibogtB, we have not 
observed in A. affine. 

The sporai^ial cavities are numerous and the^ appear in thallus 
sections sometimes in rows of 30 or 40. Some of the embedded son 
are near the surface and others are so close to the medulla that two- 
thirds of the radius of the thallus-branch would lie external to them. 

ArcfuBolUhotfummium eurtisMiieum (K. Mart.) Foslie,' a Cretaceous 
fossil from the island of Curasao, is described and figured as having a 
crustaceous rather than a terete fruticose thallus. Martin's figure 23, 
however, looks a little like a cross-section through an eccentric terete 
thallus, but it is described as a longitudinal section and is probably 
designed to represent the coralline as attached to and partially iacloeing 
some foreign object, an explanation that gains support from the 
author's description of the plant. 

Of the hith^to deecribed fossil species of Arehteolithothamnium, A. 
affine is probably best compared with A. twronicum (Rothpl.) Fosl.,* 
from the Turonian of I>e Beausset, D6p. Var, France, but it is coarser, 
having branches 3.5 to 6 mm. instead of 3 mm. in diameter. 

Orntu UTHOTHAMHinil Fha^L 

LHhotiiMnnimii concntttm, n«w ^edM. 

(m&te 1, I^gure 2; Plftt« 2.) 

The following is a description of this species: 

Thallus formiag irr^ulaiiy hemispheric, Bubgloboae, or ellipeoidal, aolid or 
more or leae hollow, concretionary masses, mostly 2 to 5 cm. in diameter, the 
surface exhibiting a few rounded, dightly pronounced irregular knobe or 
lobes, these usually 6 to 15 nun, broad ^d 5 to 8 nun. high; medulla irregularly 
obiong in section, 5 to 15 mm. broad, becoming hollow on exposure; weathered 
fractures of thallufi showing numerous tortuous or iiregularly plicate more or 
less concentric lamelhe, these mostly 0.5 to 1.0 mm. thick, at length somewhat 
elevated or solute; cells of primary medullary hypothallia 8 to 13 m broad;* 
secondary hypothallia infrequent, 100 to 170 n thick, scarcely " coaxial," theai 
cells 14 to 18 ji (rarely 26 ^) by 8 to 13 n; perithaUium conspicuoudy, sharply, 
narrowly, and irregularly zonate, its larger cells 10 to 15 m by 8 to 12 ft, its 
smaller 8 m by 6 fi or subquadrate (8 to 11 fi square) or occasionally broader 

> UUoMoatmum eunuoneum K. MMt. B«richt flber «iM IMae naoh NiedalandiMh W«rt- 
Indien and daraut lesrOiulete BtodiiD. n. Gcologie, ISSS, p. 2S. pi. □, fisL 23 ta 25. 

* I^OhoOiamniym luronicum Rothpl. Zeitaohr. daatnh. Geol. Gaa.. voL 43, 1801. pL xn, fl^ S, 13. 
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than high; tetrasporangial conceptacles numerous, becoming embedded, 
oblong or elliptic-oblong in radio-vertical section, 380 to 770 it in maTiminn 
width, 122 to 168 n in height; roof of conceptacle flat or very ^htly convex, 
ite cells 6 to 10 ^ (rarely 13 ;i) high, only slightly higher than broad. 

Hodges Bluff, lower bed (Oligocene, middle part of Antigua format 
tion), Antigua, West Indies, T. W. Vaughan, No. 6862,' February 6> 
1914. 

Lithothamnitan concretum may deserve comparison with Lithotham- 
niutn tuganum Rothpl.,' from the Tertiary ("Scio-Schichten") of Val 
Sugana, near Boi^ in the Austrian IV^oI, but its perithaUic cells 
appear to be often larger (8 to 15 m by 6 to 12 m as compared with 9 
to 12 ;i by 7 to 9 m) ^^'^ ^^ conceptacles also are much larger (380 to 
770 M by 122 to 168 ;x V8. 250 M by 100 li). We have seen no pub- 
lished figure or description of external form of L. suganum. Possibty 
Lithotfuannium iondoaum GQmbel' is a nearer relative. This was first 
found near Traunstein, in Bavaria, and was ori^nally attributed to 
the Oligocene, but Rothpletz* reports it from other localities in Europe 
and thinks it belongs primarily to the Eocene. This forms roimded, 
slightly lobed or waited masses (specimen %ured is about 3 cm. by 
1.5 ran., with elevations about 5 mm. in diameter). Gttmbel ^vesc^ 
measurements as 8 fi by 6 m> but Rothpletz makes the perithallic cells 
7 to 12 /t by 7 to 9 /t, from which it would appear that those of L. 
concretum are a little lai^er. GQmbel did not describe or figure con- 
ceptacles, but Rothpletz states that they are 400 ^ by 150 1(, which prob- 
ably means that they are considerably smaller than in L. concretum. 

The plant is not closely related to any species of LiihoOiamnium 
■aam living in the West Indian region, so far as is known to the writer. 
In fact, it is not obvious with what living or recent species it n^y 
best be compared. 

Since the above was written, the writer has recdved (May 1919) an 
important paper by Madame Paul Lemoine on some fossil coralline 
al^ of Martinique,' the distribution of which paper has possibly been 
stHnewhat delayed by war conditions. In tUs treatise several new 
species are described, one of which, LiihoOiamnium lacroixi Lemoine, 
based upon thin sections of pieces of calcareous rock thrown up by the 
volcano Mount Pel^ and of imcertain geologic age, evidently shows a 
close affinity to L. concretum. It would, however, seem to be a more 
crustaceous and less massive plant than L. concretum, with cells of the 

'The ■aetJoH ihcnrn in the mloTDgnphB, which m&y be ooiuddered tlie t}rpe material in a namnr 
sansB, oainebnm a fragment that has been labeled iia:bii another alga, both from atatioD 6863. 

■ ZtHaAt. deatw^ GeoL Gee., vol. 43. 1691, p. 319, plate xvr, fie. i. Compare alw Capeder, O., 
UalptehU, tti. U. 1900. pp. 176. 177. pUt« ti, 6f 3. 

* AbhandL m*t.^>hri. Q. k. bao'er. Alud. Win., voL II, abth. 1, 1871, p. 40. {date n, fi0. 6a, 6ft. 

* Ztitadur. dentaeh. GeoL Gea., vol. 43, 18S1, p. 318. 

■CoDtribatioa li I'ttude dei Corallinaatea iomatvt. BuU. Soc Gfol. de Fisnoe, ad. 4, vol. 17 
1*17, pp. 2S3-379. (Date of dLrtribalion, I>eo. 1918; fldt auot. in litt.) 
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perithallium in more manifest vertical rows; in radio- vertical sections 
of L. concretum it is the horizontal or concentric alignment of the peri- 
thallic cells that is the r^ular and obvious thing (see plate 2), while in 
L. lacToixi the vertical or radial alignment would often appear to be 
more manifest. 

Genu UTHOFHTLLUH Pblllppi. 

Litbt^^hnn homogonram, a«w ipedoB. 

(PUte 1, Figure 1; Plate 3.) 

The following is a description of this species: 

Thallus massive or coarsely subfrutesceot, forming concrescent maasee 7 to 
18 cm. (or more?) broad, tbe main branchea or axes subterete, subtrigoDous or 
irregularly flattened, 5 to 20 mm. in diameter; weathered fractures showing 
rat^ indiHtinct irr^ularly concentric lamellee, these 'ess than 1 mm. thick; 
cells of both hypothallium and perithallium in regular layers; secondary 
hypothaUia of rare occurrence; cells of hypothallium 20 to 26 ai by 8 to 13 /t; 
perithallium for the most part obscurely, or now and then distinctly, lonate, 
rather homogeneous in structure, its cells mostly 13 to 20 ^ by 10 to 13 n, 
occasionally reaching length of 25 /i; conceptacles unknown. 

Embedded in limeetone (upper Eocene or lower Oligocene), above 
head of Governor's Bay, St. Bartholomew, T. W. Vaughan, station 
No. 6923, February 22, 1914. 

In its massive, coarsely aubfrutescent habit, LithophyUum hamo- 
gvneum may have borne some resemblance to the recent L. aTdiUarum 
Foslie and Howe,' but it is very different in structure, having a gen- 
eral ground substance of much larger cells and failing to show (in sec- 
tion) the short rows of enlarged cells which characterize Foelie's genus 
or subgenus Porolithon. 

Among the fossil forms, a weathered section of one of the coarser 
branches of lAthophyUum homogeneum may bear a sl^t superficial 
resemblance to Lithotkamnium concretum M. A. Howe (Antigua, 
Vaughan, No. 6862), but a prepared section shows a much more homo- 
geneous, less zonate structure, with larger cells. Conceptacles have not 
been identified with certainty, but the vegetative structure suggests 
that its place is with LithophyUum rather than with Lithothamnium. 
A possible relative is the plant from OUgocene strata at "Astrup bei 
Osnabriick," Germany, described and figured by Gilmbel' as lAtho- 
thamnium tuberoaum and afterwards described by Rothpletz.' The 
specimens of the latter were apparently free, while LithtyphyUum 
homogeneum is embedded, so that it is somewhat difficult to compare 
the two as to external form, but L. homogeneum is probably a more 
frutescent and less crustaceous plant, with branches, or some of them, 

' Bull. Torrey Bot. Club, vol. 33, 1906, p. S79, Gg. 2 wd pistes 26. 26. 

* Abbandl. mat.-phya. CI. k. bayer. Akod. Win., vol. 11, abth. 1, 1S7I, p. 39, pIsM i. Qga. So, Sb, Se. 

■ Zdtaohr. deulach. Gaol. Go*., vol. 43, 1891, p. 317, 31B. 
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coareer (5 to 20 mm. in diameter v$. 8 to 10 mm.)> Rothpletz refras 
to the t^ckening of the th&llus by a repeated "Ueberwu<^erung" of 
the to^thallium — a character that is scarcely noticeable in L. homo- 
ffeneum, so far as is shown by the sections thus far obtained. No 
coDCeptaclee were observed in lAthothamnium tuberosum, so the genus 
remains in doubt. The cell measurements as given by GUmbel are 
somewhat less than those obt^ned from our lAthophyllum homogeneum, 
while those given by Rothpletz frcHu aa " OrigjnalBtttek " are somewhat 
greater. Rothplets often finds Gumbel's cell measurements too small 
and he intimates that Gttmbel bad made some error in cahbrating his 
^e-piece micrometer. 

Ulfaoph^htm (?) molu*, n«i* tpeclat. 

(Plato 4, Figure 2 to 4.) 

The f(^owing is a description of this species: 

Thallus Toaaeea 2 to 4 cm. (and more?) in height, composed of more or less 
fused or anastomosing flattened branches, these 4 to 10 mm. broad, 3 to 5 mm. 
thick, molariform or subspatulate, the obtuse, retuse, or sparingly comiKatcd 
^ices sometimes free for 5 to 10 mm. ; perithallium and medullary hypothaUium 
not clearly differentiated, cells of both in regular layera; cells of medullaiy 
hypothaUium 20 to 26 /i by 10 to 13 ;i; perithallium rather obscurely or now 
and then distinctly zonate, showing occasionally 1 to 4 layers of short cells 
alternating with a subequal number of layeis of long cells, the celb subquad- 
rate in section, the larger 15 to 18 ^ in diameter, often 16 n high and 13 fi 
broad, the smaller about 8 ^ in diameter, often broader than high; concepts- 
cles unknown. 

From bluff (Oligocene, middle of Antigua formation) on north side 
of Willoi^by Bay, Antigua, T. W. Vai^han, h from station No. 
6881. Another and evidently different coralline alga (a from station 
No. 6881), with subterete, intricately intertangled branches 1.5 to 
3 mm. in diameter, was collected at the same time and place, but the 
two apparently do not occur intemungled. 

In general form and habit, IMhophyllum (7) molare resembles certain 
broad-branched forms of the recent Liik&ph.ylLum deedaleum Foel. & 
Howe,' orifpnally described from Porto Rico, and also, in a less degree, 
the recent lAthophyllum platyphyllum Fost.,* from St. Martin, of the 
Leeward Islands. It seems, however, to d^er from both of these in 
the thicker, more distinctly zonate perithallium and the relatively 
shorter and (in section) more quadrate cells. In both L. dcedaUum and 
L. plalyphyUum, the larger cells of the inner perithallium or outer 
medullary hypothaUium (the two tissue-systems commonly blend 

■ Bull. N. Y. Bot. Gudan, vol. 4, 1906, p. lai. pltttea 83, 84, uid 85. f. 1. 

« Omiolmm platvphyUvm Tod.. Kgl. Norake Vidensk. SeUk. 3kr. 1898, No. 6. p. 13; IMophtflum 
rlatinitivBvm Foal.. K^. Nonke Vidensk. S«bk. Skr. 1900. No. 6, p. IS. A^ wunibMquenUjr 
MOOKiiiMfl by Foalfe, thu species has nothing to do with L. cnuptdium uid L. africanum, 
batwaen which it was plaoed ia bii "Reviaad Systematiosl Survey." 



KWKD NOV 



..■i^°8l'= 
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together very gradually) are \isually about 26 n long and twice as long 
' as broad; in L. (?) molare the corresponding cells are about 15 to 18 ^ 
long and scarcely longer than broad. Oiu- best Bections of L. (?) molare 
are, however, somewhat oblique and may not do full justice to the 
length of the cells. In L. platyphyUvm the much flatt^ed branches 
are thinner and less massive, being only 1.25 to 2 mm. thick. 

UdwpotdU mdobMUdM (FosUe) Foslie. 

a>I&t«0.) 

IMeponOa mdalbetuMm (Fo^e) Fodie, Kgl. Nonke Vtdeiuk. 8«Ut. Skr., 1009, No. 2, p. 5». 
Slattcplioni m^obenoidtt Fodie, Egl. Norake Vldaiuk. BtUk. AarrtMr. for 1902, p. 24, 

10O3; SibocB Eiped. Monoi. «1, 1904. p. 75-77, &» 30-32. 
JUaUojAora (LitkoponOa) oHjobNtatilM Foalle, K^. Nonk« Tldeuk. S«Iik. Skr., No. 7. p. 

19, 1906; op. oL, No. 2. p. S3, 1909. 
irottophom fUlkoponOa) oUanttoa Fodie, Ed. Nonke Videnak. S«Uk. Skr., No. 2, p. 27, 

1900. 
Lilhaportlla aOanliea Fodle, E^ Nonke VUenak. Selek. Skr., No. 2, p. N. 1909. 
MoMtaphara (LiUoporalla) anvtmda Fodie, Etf. Nonks Yidenak. 8«Uk. Skr., No. S, p. SO, 

i»or. 

IMoponBa tnnjunela Fodie, E^. Norike Videuk. Sd^ Skr., No. 2. p. H, 1909. 

The fdlowing is a description of the fossil West Indian forms of this 
spedes: 

Monostromatic tlialli occuniiiK aii^y, or 2 to 8 of tbem irregularly, loosely, 
or now and then rather compacuy superposed; cells (19) 23 to 57 ^ high and 
13 to 39 M wide, 1 to 3 (mostly 1.5 to 2) times as high as wide, in a vertical 
section appearing for the most part distinctly rounded at the angles and occa- 
sioDally suborbicular and Bubmoniliform; conceptaclea unknown. 

On and intercalated among other calcareous algs incniBting a fossil 
millepore (?), in "top bed" (upper Oligocene), Crocus Bay, Anguilla, 
T. W. Vftu^lian, station No. 6967 (plate 6, fig. 2); with miUepore (?), 
Crocus Bay Hill (upper Oligocene), roadsi^, descent to Crocus Bay 
from vaUey, Anguilla, T. W. Vau^ian, station No. 6893; intermingled 
with other calcareous algie from bluff (Oligocene, middle of Antigua 
formation) on north side of Willoughby Bay, Antigua, T. W. Vaughan, 
station No. 6881; and intercalated with LUhophyUum homogeneum in 
limestone (upper Eocene or lower Oligocene) from above head of 
Governor's Bay, St. Bartholomew, T. W. Vau^ian, No. 6923 (plate 6, 
fig. 1), February 22, 1914. 

The description, as given above, is drawn from the fossil West 
Indian specimens rated, but it would require only very sl^t chaises 
in the cdl measurements to make it include aU of the forms, recent and 
fossil, described by Foslie under the names cited above. On first 
meeting with this plant in one of the Anguilla specimens from station 
No. 6967, it was our impression that it might be considered specifically 
distinct from all of the forms described by Foslie in its shorts cells 
(19 to 42 ^ in the specimen cited), but the subsequent discovery of t&e 
other specimens showed both a great variety of forms and sizes of cells 
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in a single individual and also a complete intei^rading with the cell 
characters of LithoporeUa meloheinoides; L. ailan^xa, and L. conjuncta, 
as described by Foslie. Form and size of the vegetative cells and size 
of the conceptacles are the characters relied upon by Foslie to dis- 
tinguish his proposed species in this genus. The following comparison 
will, we think, illustrate the di£Bculty of maintaining species based on 
these distinctions; t£e numbers in parenthesu denote occasional 



Cdl dtrnwutoni erf fpeoMi, s«o. to Fodie: 

L-ndoboMda .1003, 30-«0m X 2Sf>. 

L. molotMdotdM 19M, 30-SO (7S) fi X (12) 10-23 <30] «•• 

L. malolMrfaUet f . thIhh 1906. 40-S4 »i X (I8)25-(3f<. 

L. nMlobedcMeB f . tndoa 190B. (25) 30-«0 (76) |i X 15-30 (40) m- 

L. mekibcriaidM (. varisiu 190e, (30) 4O-A0 (85) fi X (18) 25-13 (54) fi. 

L.MUotJM IMS, (32) 86-55 (00) M X 18-36 (40) m- 

LoOTiiwioto 1907. (26) 36-64 (66) ;i X 14-29 m- 

Lseward Uanck toMrila (19) 23-57^1 X 13-39^1. 

C<»ec(>tMlM ol vmIm aoo. to FoMt: 

L. mdobaAndea 1903, 600-1000 it. 

L. llH(ob«daidM 1004, 800-1000 m- 

l.MbiitiM 1906. 500-800 M. 

L-oonJuiwU..: 1007, (400) fiOO-800 ii. 

From the above showing it would appear that, unless future researches 
should reveal conceptaclee of a distinctive character, there is little ot 
no ground for considering the Leeward Islands fossil specifically 
different from recent forms already described. 

LUhoporeUa melobeswidea was originally described as a living species 
from the Maldives, but has since been reported also as a fossil &om 
New Guinea.' L. aUanUca and L. eonjunda, both recent species, were 
described from St. Jan in the Danish West Indies and the west coast of 
Africa, respectively. All of these were orifpnally proposed under the 
genCTic name Maetophora, but in the typical species of Mastophora 
the thallus consists of several layers of thick-walled cells, which are 
very slightly or not at all calcified. Foslie's final establishment' of a 
genus LithoporeUa to receive the monoetromatic calcified forms that 
he had previously referred to Mastophora seems justified, though 
Madame Lemoine, in a recent paper,* prefers to consider LithoporeUa 
a sul^enus of Melobeaia. 

LithoporeUa padfica (Heydrich) Foslie,* first described as a recent 
plant of the Hawaiian Islands, is said by Foslie to have cells that are 
32 to 80 (110) ^ by 7 to 12 ^, which would make them considerably 
longer and narrower tium those of any of the forms referred to above. 
Moreover, there are discrepancies of some importance between the 
descriptions of this plant as given by Heydrich and as given by Foslie, 

* Sibof* Bsp«d. Moaos. 61. 1004, p. 75-77. fig. 32. 

■ KgL Norake Yidensk. Sdtk. 8kr. 1909, No. 2, p. 68. 

■ In B^TBCsen, Danak Bot Ark., vol. 3, 1917, No. 1, p. 174. 

* ittUb—ia paeifica Heydri<di, Bot. Jahrb. vol. 2S, 1901, p. 529; MatlojAora {LiOtopoTdla) paeiflta 

FodiB, Kd. NoToke Videoak. Sdtk. 1909, No. 2, p. 63; LaAoporaOa paeifiea Fodie, loc eit.. 69. 
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thou^ both professedly examined the same material, preserved in the 
Museum d'Histoire Naturelle of Paris. Foslie at first considered the 
plant to beloi^ to the Squamariacese.^ In case that anyone shoidd 
find adequate grounds for combining LHhoporella padjica with the 
forms brought together above, it may be remark^ that the name 
pacifica would appear to enjoy priority rights over melobe»ioides. 
However, there is a still earlier name of probable applicability that 
must be considered if a "broad" view of species is to be accepted and 
if the fossil and recent forms are to be looked upon as representing a 
single species. This is the LiihoQuimnium tenuiseptum of Capeder,^ 
from the Pliocene of Monte Mario (near Rome?), Italy. Capeder's 
figure of the microscopic structure is rather diagrammatic and sketchy 
and we do not feel so confident that it represents our Leeward Islands 
fossil as we do in regard to Foslie's more convincing figures of his L. 
meU^xsioides. Capeder describes the cells as 60 /t by 18 1( and figures 
them as 3 times as high as broad, a proportion that is of only occasional 
occurrence in L. melobeeioidet as we know it. Conceptacles are de- 
scribed as 404 n by 202 ti, but if two cavities shown in his detailed figure 
are the supposed conceptacles, and if the relations of the surrounding 
cells are correctly represented, it may be suspected that these cavities 
represent holes of boring ftnimftlw or other fcntuitous lacunie rather 
than conceptacles. 

The West Indian fossils that we are referring to LUhoporetta melo- 
besioides, as is usual with the species of Foslie's subgenus Eiditho- 
poreUa, are very conmumly ovei^^wn by other calcareous algse, 
sometiines lying in alternating layers with such algte, and are not 
always visible in a surface view. 

The collections made in the Leeward Islands by Dr. Vaughan include 
several representatives of the Lithothamniese in addition to tiie 5 
species described and discussed in the foregoing report, but we have 
not felt justified in giving them names, owing to the limited quantity 
or unsatisfactory preservation of the material or to lack of success in 
obtaining sufficiently instructive sections. 

Deserving special mention arnoi^ these specimens left undetermined 
is one, a, from station No. 6881, blufF (Oligocene) on north side of Wil- 
loughby Bay, Antigua, which has intertangled subterete branches 
1.5 to 3.0 nmi. in diameter. 

A specimen from station No. 6854, Rifle Butts (Oligocene), Antigua, 
shows one or more species of thin crustaceous Lithothamnieffi closely 
adherent to old nullepores or corals. In general habit these resemble 
the recent GoniolWton solubUe Foslie and Howe, which now incruats 
dead corals and millepores throu^out the West Indian re^on. 
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Specimen a from station No. 68S6, ftvm Friare' Hilt (Oligocene), 
Antigua, includes an apparoitiy sterile LUhothamnium which seems 
to be very close to LUhothamnium iathmi M. A. Howe from the Oligo- 
cene of the Panama Canal Zone (MacDonald and Vaughan, No. 6021) 
and may be identical witii it. 

Specimen h, from station No. 6S62, Hodgee Bluff, lower bed (Oligo- 
cene) , Antigua, consifits chiefly of one of the Lithothanmiese with rather 
elongate subterete branches 2 to 4 mm. in diameter. In general habit 
and in structure it seems to bear conaderable resemblance to certain 
forms of tiie recent Cfoniolithon strictum FoeL of the West Indian region. 

A ^>ecimen from station No. 6967, top bed (upper Oligocene), 
Crocus Bay, Anguilla, shows chiefly a millepore or other calcareous 
animal, but incrustii^ it, in addition to the LithoporeUa melobesioidea 
mentioned above, is a Lithothamnium that appears to be related to the 
reooit L. eyiUropkicum Fosl. of the West IiMUan region, but probably 
differing in having a thaUus that is not always thin and crustaoeous, 
but occasionally lifted into short knobs or wartlike excrescences. 
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Fio. 1. — Lilkopkyllum ftomoHBneu 

above head of Goveri 

Natural size. 
Fio. 2.—Lilkothamnium concretum, n, sp- PhotoRr, 

Bluff, Antigua (T. W. Vaughon, Station 
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Lithophyllum homogeneum, u. ap. i . V^tOOQIC 

1. —Photograph of a radio-vertical section (from same fraHmpnt a.i .icptioii shown in 6g. 2i_ 

BhowinK secondary hypothallium. etc., eiilaracd lUO diamclcra. 
2. — Photograph of an oblitjuely transvcrae »ociiftn of a part of a main axiH, onliirBi'ii 4;> 
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— Archaolilholhamnium ajfiiic, r. sji. Photogrnph of the free tvpc siierimcn, from Car- 
liale marl pit. Antigun (T. W. Vmighnn, Ststion No. CS7:t); slightly onlnrgpd (V). 
to 4. — Lilhophyllum (.*) molare, ii. «p. (2) Photograph of bU of mnterial from north i 
Mde of Willoughhy Bay. AntiRiift (T. \V. Vaughun, b from StatioQ No. Cssl) ; aligk{i>Q |C 
enlarged (5). (3) Photograph of jinrt of an obliqurly tronavcrsc serlion of a largiO 
hranrh, enlargod 44 diumplerj!. (4) Pholograph of part of a rndio-loiigit lid hull 
MM;(ion of BaniP lirnnoh, showing perilhallic pelU, dr., crilarKcd 1(K) diameltT;'. 
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F[G. 1.— Photograph of iiart of an obliquely I^Bll«^■<'rs^■ hch-Hob (Antipin. T. W. I V»ii){hkh{ W>^^a"- 
tioQ No. 6873), from branch at l.-tt a- shovi-niii Re. I. dUig 4), nilaraiti 44 diametpm. 
. FiQ. 2.— Photograph of n part of an obliquply Irannvi-rw w<'(ii.ii (AMtijnia, T. W. VaURhan. Sta- 
~-^.. _lioii No. 6SNiS), enlarged 72 diameters. 
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Lilhoporella mdobeaioidet (Foalio) Fiielic. 

Fio. 1. — Photograph showing iiregulariy supcrponed layers (near middle of Held, appearing aa 
fowB of cells in section). Station No. 6923, St. Bartholomew, T. W. VauRhan. The 
cells in seclion arc here mostly l.S to 3 times as high aa wide. Enlarged 72 diameters. 

Fill. 2. — Photograph of other speeimciis in scctluti. likewise intercalated with various foreign 
organisms, him AnguiUa, T. W. Vaughan. Station No. 6967. The cells in section 
here are mostly 1 to 2 times aa high aa wide. Enlarged 72 diameters. 
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II. 
FOSSIL FOfiAMINIFEBA FBOM THE WEST INDIES. 

Bt Joseph Auousmni Cubhium. 
With fifteen pbtw and ei^t text^guns. 
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FOSSIL FORAMINIFEKA FROM THE WEST ISDIES. 



Bt Jobxph Attocbtihe Cubhhan. 



INTRODUCTION. 

Very little has been known of the f obbU Fonuninifera of the Weet 
Indies, perhaps except Trinidad and Jamaica, and, although the 
present paper is based on collections from Cuba, Haiti, and Jamaica 
of the Greater Antilles, and from Antigua, St. Bartholomew, Ai^uilla, 
and St. Martins of t^e Leeward Islands, the area as a whole has still 
been scarcely more than touched. As the larger orbitoid genera were 
heretofore almost unknown from the Lesser Antill^, it la fortunate 
tiiat the present collections are fairly rich in them, both in species and 
in individuals, because from a study of these it has been possible to 
make some general correlations with both continental America and 
with Eiuvpe. The smaller Faraminifera are at present less valiiable 
for correlation purposes on account of the lack of the sharp discrimina- 
tion of the species representing them in adjacent r^ons. Some of the 
Mioc^ie species, however, afford a basis for definitely correlating some 
Weet Indian exp<Hure8 at least with Panama and the Coastal Plain 
of the United States, collections from both of which I have described 
in r^Ktrts recently published. The smaller Foraminifera, because 
they are very liable to exhibit dlfferenceB in faunal assemblage, accord- 
ing to different depths and different conditions of temperature, are of 
value in supplying information on the physical conditions und^ which 
sediments containing them were deposited. 

A summary statement r^arding the collections and the general 
characters of the foraminiferal faunas from the different islands will be 
g^ven at once, so that the data may be available for the later discusson. 

LEEWARD ISLANDS. 

Collections, all made by T. W. Vaughan, in 1914, frcnn four of the 
Leeward Islfmds, viz, St. Bartholomew, Antigua, Anguilla, and St. 
Martin, were submitted to me. Much of the material is more or less 
indurated rock, and although it is very rich, especially in specinaens of 
large forms, the species present are compara^vely few. Because of 
their being firmly embedded in a matrix, the smaller species may be 
discovered only by sections, which are necessarily more or less at ran- 
dom. These rev^ tliat smaller Foraminifera are numerous; but as a 
rule they are very unsatisfactory as they do not allow surface charac- 
ters, on which specific characters so largely depend, to be studied; and 
from them it is usually possible to indicate little more than the genus 
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to which a specimen belongB. A few of the genera are noted here for 
later compariBons. 

In general the Foraminifera show the faunal sequence aheady pub- 
lished by Vaughan.' "Hie preaenoe in St. Bartholomew of two species 
of Orthophragmina and associated iVummuItfes seems undoubtedly to 
indicate upper Eocene as the age of the St. Bartholomew limestone. 
The presence in Antigua of abundant specimens of lai^ species oC 
LepidocycliTia, as large as or laiger than any species bil^erto described, 
and the absence of Orthophragmina seem clearly to indicate an Oligo- 
cene age; while OrbitolUes {Sorites) duplex from Anguilla and St. 
Martin seems to indicate a still younger horizon. 

One of the species of Orthophragmina from St. Bartholomew appears 
to be close to a species already described from Marianna, Florida 
(0. mariannewis), but none similar to l^e other has yet been found 
on the continent. Nearly all the larger species are believed to be 
undescribed and should furnish excellent means of correlation with 
other West Indian or continental geologic formations. 

The following table of species from the four islands contains the 
station numbers, the full data for which are given in the distribution of 
each species: 



8p«dM. 


SUtion 
No. 


Bp«dM. 


StetiOB 

No. 


From SaM fiwttobmM; 


6021 
S003 
6921 
6034 

esas 

6934 
OBOS 

6807 
6903 
0034 
6031 
6897 
«8»7b 
6003 
60D3 

6805 

6934 

6809 
6854 

6863 
SSM 

6807 




eaos 

68<» 

6B80T 

easi 

6043 
6860 
6881 
6863 
6SS4 

•804 

«9M 
6804 

«S»4 

6066 
6066 

ews 

6804T 
6066 

6940 
6049 
6049 




FronAnomO^ 


Orpdiu globuliw (fMtm). . 












Fmn St. MarHa'i: 







> Vuishan, T, W. Study of the stratismphio teciogy ftod of the (oaail oonU mnd MW>d»lad 
orgftoiami In ssveral of the mnaUeT West iDdiaa lalandi. Camecie Init. WmIl Year Book 
No. 13. pp. 368-360, 1014. 
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SANTO DOMINGO. 

The oollection containing fosail Foraminifera from Santo Domingo 
vaa placed in my hands for study in connection with the work of Dr. 
T. W. Vaughan on other groups of the same material. The collection 
is that of Dr. Carlotta J. Maury of Cornell University, and represents 
several horizons and different localities. Only those localities at which 
Foraminifera were found are mentioned here. 

Three localities with the following data have furnished the Foramin- 
ifera: Zone A, Rio Gurabo; Zone G,RioGurabo;ZoneH,Rio Cana; 
Zone I, Rio Cana; Bluff 2, Cercado de Mao;Bluff3,CercadodeMao. 

In all, these localities have yielded 33 species of Foraminifera. As 
is usual in such material, a few species dominate while the others are 
obtained only after long and diligent search of the finer material and 
are too often represented by sin^e specimens. For this reason the 
occasional scattcured records of one specie present in one locality and 
not in anoUier when ihs general assemblage in the two is very much 
alike may mean that there are cratiain uniques which, if the search 
could be prolonged indefinitely, would be represented in the similar 
lot of material from which it now appears to be absent. Such an 
«cplanation is probably sufficient for most of the records of this sort 
in Zones H and I and Bluffs 2 and 3. It explains probably the two 
species of Polyalomella which are represented at single localities by 
fdngle specimens, while the tliird species is common and represented 
at all four of the stations. It does not account for the Orhitolites, 
however, which is almost if not quite Ihe most abundant genus in the 
BIufT 3 material and is lackii^ in the others. This again may be 
accounted for in the possible slight difference in ecologic conditions. 
In the tropics especially, OrbitolUes is very apt to occur in great num- 
bers under certain conditions. For ^cample, about Montego Bay, 
Jamaica, Orbitolites is met with occasionally or even frequently in 
dredgings of several fathoms in the sand among the reefs, but about the 
Bogue Islands to the west of the bay, in a few inches of water, Orbito- 
litea becomes very abundant. The short Potndonia to which the young 
of OrbHoliUs attach themselves is here abimdant in the comparatively 
quiet waters and the specimens of OrhUoliiei make up a large part of 
the deposit about the roots of Posidonia. Some such conditions prob- 
ably explain the very great abundance of OrbitoUtes and of Asteri- 
gerina and Amphiategina in certain of the other localities. 

The geolc^cal sequence seems to present three phases at least. Zone 
A is the youngest and is represented by but 2 species in the rather 
limited material at hand. Both of these species occur Hving at the 
present time and the bed containing the fossils can not be of any but 
late Tertiary age. 

Zone G is represented by a single species in considerable numbers 
unlike anything in the other beds, but generically like those of the 
lower members. Its age from this seems to be Miocene. CiOOqIc 
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Zones H and I, which may be comddo^d with ihe material from 
Bluffs 2 and 3 as one unit as far as the Fcnaminifefa are concerned, 
aeon to be in general early Miocene, possibly upper Oligoceoe. The 

Didribidum qffMtO Fon muu ftra, Santo Demi»go. 
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evidence would seem to favor Miocene. Here is an assemblage of 
31 species, several of which are represented by abundant specimens. 
The foran^niferal fauna is typical of shallow-water tropical conditions, 
while the few specimens of OrbiiUna and Globigerina do not occur in 
sufficient numbers to indicate any considerable depth. Their presence 
in very small numbers is only confirmatory of the shallow-water condi- 
tions which the more abundant species clearly indicate. 
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It is interesting to note that m&ny of the epecies fit much more 
doeely the ori^nal figures and deacriptions given by d'Orbigny in his 
Cuba paper (d'Orbigny, in De la Sagra, Hist. Fis. Pol. Nat. Cuba, 
1839, "Foraminifgres") than they do any other later figures and 
descriptions, either of these same or other species. In fact, many of the 
d'Orbignyan species originally described in the above paper have since 
been changed by subsequent authors, so that the later figures assigned 
to such species are not at all specifically like the originals. After care- 
ful comparison it has seemed best to reestablish several of d'Orbigny's 
species, such as PolyatomeUa lanieri and others, as fitting the present 
material under consideration much more definitely than do the recent 
species under which they have been placed as synonyms. 

Similarly, in the matter of the genus Aaterigerina d'Orbigny, it has 
seemed best to use that name here. While it is true that Discorbis has 
species which have "asterigerine" developments on the ventral side, 
and while Amphistegina also has similar characters, yet here are several 
gpecies certainly not closely related to Discorbis nor yet with the 
highly developed characters of Asterigerina. Under such circum- 
stances, as they fit d'Orbigny's genus Asterigerina perfectly, that name 
is here applied to them. 

Only tiioee specimens are figured which are believed to be new. For 
the others, a reference to figures, either to d'Orbigay or other authors, 
is given. A few species must be left in a questionable condition, either 
because they are uniques or are too worn or broken to ^ve full details. 

A table is ^ven showing the distribution In the difi'erent localities. 

JAMAICA. 

In his Geology of Jamaica, Hill' gives records of Foraminifeia, 
identified by Dr. R. M. Bagg, from a number of localities and horizons. 
The collections available for the present work are limited to tiie Bowden 
marl &om Bowden, Jamaica. In 1876 Jonee and Parker,^ gave a list 
of the species they foxmd in the Bowden marl, and Brady, in the same 
volume (p. 309), described a new species from the same formation. 
The list given by Jones and Park^ is as follows : 

NodoBftria npluuiiBtriim Iiiui& Cnstellaria italica Dcf nnoe. 

Dedat^ina acieula IjumrA. TinoparuB veaicularis Parker and Jones. 

Vaginulina striata d'Orbigny. Bulimina orata d'Orbigny. 

FrOQdi<nilBria complanata Durance. Cuneolina pavonia d'Orbigi^. 

Cristellaria rotulata Lamarck. Vertdiralina (Articulina) striata d'Orbigny. 

oultrata Montf(»t. Lituola Boldani Pariier and Jones. 

oalcar IjnnA. 

' RiO, R. T. ThB seoloiy and [)byaoal geography of Jamaioa. Study of a t^pe of AnUUean 
d«veloi>mcat. Baaad upon mirrey* mode for AJexandsr Aganii. Bull. Mua. Comp. ZoOI., 
1^ 34, n>. 147 tL tag., 1899. 

* Jonee. T. R., and W. E. Puksr., Ann. Son. Mai. Belg., vol. 11, Mem. pp. 01-103, 1870. 
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Tinoportu pilaris was described by Brady. 

As has already been noted in discussing the species from Santo 
Domingo, occasional specimens of rare species in fossil deposits are 
apt to be found again only after persistent search, as the cb&nce of 
finding thran in any definite amount of material depends upon their 
rarity. Therefore it is not surprising to find certain species, such as 
CriateUaria ■Ualica, which could hardly be mistaken for anytliing else, 
given in Parker and Jones's list from Bowden, but not seen since. A 
sii^e specimen only was found, according to the original list. 

In his Geol<^y of Jamaica, Hill gives a list of the Foraminifera 
identified by R. M. Bagg from Bowden. Except for changes in 
nomencUture, this list is very similar to that ^ven by Parker and 
Jones. The list as identified by Bagg follows : 

Haplortiche soLdanii (P&rker tuA Jones). Gypaina globulus (R«ubb). 

Tflxtularia bwrettii (Jcmei and Pubr). TceioulariB (Paii^r and Jones}. 

trochiu d'Orbigny. Cuneolina sp. 
Orbiculina adunoa (Fichtel and Mcdl). pavcMiia d'Orbigay. 

omni^easa d'Orbigny. Vaginulma l^umen (Linng). 

OiitcUariBGultnta (Montfi»t). NummulitM nmondi d'An^uoc. 

oosus (Fidttel and Moll). Amphistegina tessonu d'Orbigby. 

caloar (Linnd). 

Each of these lists contains the names of 14 species, with probably 
7 species in common, or a possible total of 21 8p>ecies. 

In this work I have had, through the kindness of Professor E. W. 
Berry, of Johns Hopkins University, a considerable quantity of marl 
from Bowden, and persistent searching has added a number of species 
not previously recorded, and yet has not revealed certain species listed 
by earlier workers; 17 of these seem to be additions to the previous lists. 

Allowing for possible mistakes in identification or duplication of 
names, it seems fair to limit the present list to 31 species. A number 
of these are also found in the Miocene of Santo Domingo, Cuba, 
Panama, and the Coastal Plain of the United States. A few of the 
Bowden forms seem on critical examination to be undescribed. 

The Bowden marl is characterized by an abundance of large species 
of Haplottiche, Cuneolina, CristeUana, etc., which do not occur in the 
collections from the other Miocene formations, idready referred to, and 
in a way seems to be unique. It is a striking fact that the same species 
and varieties of Haphatiche and Cuneolina are foimd living oCT the 
Barbados in 100 fathoms. They may live at lesser depths in the same 
region, but are not present in very shallow water of the tropics, so 
far as records are available. Cuneolina is also abundant in similar or 
lesser depths in the colder water off the Atlantic Coast of the eastern 
United States, althou^ no published records give this. The data 
above given, therefore, suggest that, if the depth were sfight, the water 
conditions were cooler than at present. The presence of Or&icuiino 
and other Miliolidie in very small quantities and a lack of Polyatomella 
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also seem to indicate that the Bowden was deposited at a coneiderable 
depth, even if it was less than 100 fathoms. 
The revifed list of Bowden species follows; 



Lut qf species o/fouU 
PHuumMpIuera fuaca SchultK. 
Hftplostitjte dubia var. dubia v. Brk. 
Haddonia inin(»' Chapmao. 
Texularia barrettii Jones & Parker. 
Cuneolina pavonia d'Orb. 
Cuneolina pavonia var. anguata, n. tc 
BulimiDB ovBta d'Orb. 
Nodoearia vertebralia Batoch. 
li^iidieularia alata d'Orb. 
Criitellaria calcar Linn. 

bowdeneTisie, a. ep. 

italica (Defr), 



Gk)bigaina buUoidee d'Orb. 
rubra d'Orb. 
tacculifera, B. B. Brady 



FoTaminiSera JTom Bowden, Jammea. 

Globtgerina subcretacea Chapman. 

SpKToidiaa de&iecetu var. immatura, a. var. 

Discorbia aUomorphinoidea (Reuas). 

Truncatulina prtecincta Karrer. 

Gypsina veeicularis (Parker A JoQee). 
ir. globulus var. pilaria (H. B. Brady). 

Puhrinulina s^ra d'Orit. 

Amphist^ina lessonii d'Orb. 

Quioqueloculina auberiana d'Orb. 

parkcii var. bowdenenaia, 

Triloculiiia brongniartiana d'Orb. 

trioaritiata d'Orb. 
Veaiebralina striata d'Orb. 
Orbiculina compreaaa d'Orb. 



CUBA. 



The Cuban collections are mainly from about Guantinamo Bay, 
Santiago, and Matanzae. Most of the material obtained near Santiago 
is from the manganese mines, and contains a great number of individ- 
uals and several species of Orihopkragmina, which seems clearly to be of 
Eocene age. The collections from near Guant&namo are rich in Lepi- 
docyclina and evidently represent deposits of Oligocene age. A richly 
foesiliferouB, foraminiferal marl from near Matanzas, of Miocene age, 
yielded 30 species of smaller Foraminif era, a Ust of which is given. The 
table OQ page 30 shows the distribution at the different stations of the 
lai^er and more important species from the eastern end of the island 
about Santiago and Guant^namo. 

Some of the Eocene species seem to be related to those of St. Bartho- 
lomew and the e:q>0Bure near David, Panama. 

LM of ipeeiM /rotn V. S. Q. S. Sta. SiBl, marl gorne of Ywnuri Rieer, Matanzat, Cvba. 



Textutoria cf. T. candeiana d'Orb. 
Bolivina limbaU H. B. Brady. 

punctata d'Orb. 

lobata var. cubenaia, a. var. 
Voneuilina spinuloea ReuM. 
Virgulina punctata d'Orb, 
Gaudryiua triangularis Cuehmao. 
Caaaidulina subgloboea B. B. Brady. 
Uvigerina cf. U. canarienaiB, 
Globigerina buUoidee d'Orb. 

eubcretacea Chapman. 
Orbulina universa d'Orb. 
PuDenia obliqueloculata Parker A Jonee. 
Anoioalina. 
Tranoatulina lobatula Walk. A. Jus. 



Siphonina reticulata (Czjsek). 

pulchra, n. ep. 
Pulvinulina, 

Bagra d'Orb. 
Planorbulina retinaculata Parker & Jonee. 
DiBCOfbia saulcii d'Oib. 
PolysttHuella lanieri d'Orb. 
aagra d'Orb. 
Nonionina cf. N. BSterisans F. A M. 

grateloupi d'Orb. 

aloaiiii d'Orb. 
AmphisUcina lesaonii d'Orb. 
Quinquek)culina Bp. 
Biloculina cf . B. buUoides d'Orb. 
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ewapedea. ^Lemoineand B. DouvillS. 'MiohellotU. *Bndy. ^d'OrUi 

ASTRORHIZIDS. 
Ptaouno^uera huck F. B. Schnlze. 
Ptammotphara/utea F. E. Sehulw, IT Jafar. Comm. wia*. Unt. dcutMh. Maerin Kiel, p. 113, 
plate 2, fi(8. 8 d to /, 1876; H. B. Brady, Rep. Voy. ChaUavitr, Zoology, vol. 9. 
p. 249. plate 18, figs. 1, to 6 (not 2 to 4), 1884. 

The following is a description of tfaJB species: 

Test spherical, composed of a single layer of sand grains held tt^ther by a 
grayuh cement, exterior rough, ap^ure conaiHts only of the interstitial spaces. 
Diameter up to 2 mm. 

Specimens from Bowden seem referable to this species. 



H^oatiche dtibia (d'Orbignf) tit. Intennedia (Vauden BroKk). 
(Plate 6, Figurea 1 to 4.) 

LUuota toldanii Jonea aad Parker var. iniermedia Vaodea Broeck, Ana. Soo. Belg. Mior., 

vol. 2, p. 74, pUt« 2, Gcs. 1, 3, 4, 6, 1676. 
Lthiola loUanii Jones and Parker, Ann. Soo. Mai. Bdc., vol. 11, p. 98, 1876; mU, Bull. 

Mue. Comp. ZoOl., vol. 34, p. 147. 1899. 

The following is a description of this variety: 

Test elongate, subcyUndrical, tapering gradually from the broad apertural 
end to the almost pointed initial end, chambers nmnerous, 10 to 12, hemi- 
spherical, the proximal portion overlapping the preceding chamber, sutures 
excavated, chamber^ in a linear series with a straight axis or often curved or 
sharply bent toward the distal end; wall composed of ^glutinated sand grains 
with occasional tests of other Foraminifera; aperture terminal, central, usually 
somewhat dendritic; interior of chamber labyrintbic, in transverse section 
showing the subdivisions arranged in radial manner. 

Length up to 6 mm. 
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Thia is one of the most conspicuous and commoDeBt of the Foram- 
inifera of the Bowden marl. It was recorded by Jones and Parker as 
LHuolasoldanii Parker and Jones, and it is in Hill's list as Haplostiche 
soldanii (Parker and Jones). 

The variety differs from the typical form of the species in its much 
more distinct chambers, more elongate tapering form, and in the 
curious tendency to a bendii^ of the axis toward the apertural end. 

Vanden Broeck described this variety from recent material dredged 
in 84 fathoms off the Barbados. I have seen some of these specimens 
and they are apparently identical with those from Bowden. 

Haddmua mtnor ChiWDiaii, Joatn. linn. Soo., ZtM^ogy, ToL 2S, p. 3S4, pl«ta 36, figa. 1, 2, 1909. 

The following is a description of this species: 

Test attached at least by the earlier chambera, afterward growing erect or 
in a vermiform manner; the earlier chambers often triserial, later ones variable; 
wall roughened BOmewhat; aperture horBeshoe-ehaped. 

Length 2 to 4 mm. 

Two specimens from the Bowden marl seem very close to this species, 
described by Chapman from Funafuti Atoll. This is not a surprise 
distribution, as many things found in the Tertiary of the West Indies 
are represented by allied forms now hving in the IndcnPacific. 

TBxrnLAsnDx. 

TextnluU bairettli Jobm and Paifeer. 

(Plate 6, FigUK« 5 to 7.) 

TtxtuUtria iarrMii JoEM mod Fvker. Rcpcvt Brit. Amoc, Newewtle Meeting, p. 80 Mid p. 
IDS, 18S3: Ann. Soo. M>1. Bdg., vol. 11, p. 9g, woodout, 1876; Hfll. BuD. Mua. 
Comp. ZtOL, vol. 34, p. 147, ISBS. 

The followii^ is a description of this species: 

Test broadly conical, circular or somewhat compressed in end view, the 
compression parallel to the line of union between the series of •chambers, 
exterior smoothly finished, wall of fine arenaceous material with a grayish 
cement, sutures fairly distinct but not depressed, apertural end with the line 
between the last-formed chambers depressed, trough-like, nearly straif^t, 
the central third slightly excavated at the aperture, which is long and low; 
interior of the aperture often denticulate, showing slightly at the surface; 
chambers labyrinthic within, the divisions radially arranged in transverse 
section. 

Length of fossil specimens up to 3 nun. 

This species is recorded from Bowden by Jones and Park^ and by 
Hill. It is rather a common and conspicuous species, but as far as I 
have seen does not reach the dimensions of recent specimens from the 
same general region. 

In Hill's list of species identified by Dr. R. M. Ba^ is Texhdaria 
trochuB d'Orbigny. I have failed to find specimens of this species, 
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aJthou^ the youi^er specimens of T. barreUii often resemble T. 
trochug in contoxir, but the surface charaetere of the two are distinctive, 
as well as the size, T. trochus not usually exceeding a millimeter in 
length. The later chambers of T. barreUii also tend to assume a defi- 
nitely cylindrical shape which is also distinctive. 

Toztnlaris ipades cf. T. candelana d'Orbipij. 

Ttilulana ooadnona d'OrUcaj', in De 1« B«cr*, Hl^ Fii. Pol. Nnt. Cubk." F(»animittres," 
p. 143, plata 1. fix& 35 to 27, 1839; Ciuhnun, BuU. 71, U. S. NkL Mub., put 2, 
p. 12, Sc*. M to 17, 1911. 

A single specimen from station 3461, marl, gorge of Yumuxf River, 
Matanzas, Cuba, collected by T. W. Vaughan, seems to be the young 
of this species. The material of the test, however, has little agglu- 
tinated particles, consisting largely of clear shell material, llie species 
was described by d'Orbigny from sands of Cuba, but it is common in 
shallow waters in the Indo-Pacific r^on. 

Taxtnluia ipseiM. 
(PUte 6, Figure 7.) 

A edngle sectioned specimen of TextuUtria was foimd in a slide from 
U.S.G.S. No. 6894, southwest side of Crocus Bay, AnguiUa. It ia 
elongate, composed of about 25 chambers. It is apparently the 
microspheric form, as the early chambers are arranged in an irregularly 
spiral maimer. In general its shape suggests 
T. aggluHruUa or some related species, but de- 
temiinations based on the section alone are 
practically valueless. The occurrence of the 
genus, however, should be noted both for corre- 
lation work and in order that the species may 
be looked for by others working on the material 
from the same locality at a later time. 

A somewhat dmilar form occurs in the Cuban 
material from several stations. It is a form which 
is here figured. 

TtotuUris ipedM cf. T. as^ntinata d'Orbignr. 
(Figure 1.) 

There is a lai^ species of Textviaria that occurs 
in thethinsections of material fromanumber of the 
Cuban stations. It is made up evidently of rather 
coarse sand grains, eloi^ate, somewhat decreasing 
in diameter toward the apertural end. In general 
characters it is like T. agglutinata d'Orbigny. 

As it is so large and striking a species, it has been used here to check 
up certifun of the Cuban stations in the table. 




Fio. 1 . — raxlularia of . ootrlM- 
Knaia d'Ortagny. Loo- 
Bitudiul Motion. X Sfi. 
apedmen froo) •tktion 
7fiie. wort end of Lo« 
M dones MotmUiii,Ciib>. 
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The species occurs in material from the following stations in Cuba, 
collected by 0. E. Meinzer: 7512, Oeujal; 7513, orbitoidal limestone, 
outcrop where Palmer Trail joins Oeujal Trail; 7516, west end, Los 
Melones Mountain; 7521, limestone, top of Mogote Peak; 7543, lime- 
stone outcrop, east side of Yateras; and 754S, flexure, 2 miles south of 
Yumaguna. 

This is very dmilar to the specimen figiu^d, plate 5, figure 7, from 
Anguilla. 

BoUrinc poncUte d'Orblgnj. 
Boluiwi punctata d'Oibisay, Voyige Amte. Mteid. vol. 6, plate S, "Foramloifiree," p. 63, 
plate S. fi«s. 10 to 12, 1839; H. B. Brady, R«p. Voy. ChaUattier, Zoology, vol. 9, 
p. 417, plate 62, figs. 18, 10, 1884. 

One specimen was found in marl from station 3461, goi^ of Yumurf 
River, Matanzas, Cuba, collected by T. W. Vaughan. It is referred 
to this species, althou^ the name Bolivina punctata has had so many 
different forms of smooth Bolivina placed under it that it means little 
until a close study can be made of some of the various species now 
passing under that name. 

This same species was found in the Miocene Gatun formation of the 
Panuna Canal Zone. 

BdiTliu lobatt H. B. Bndj vai. cnbenslB, new Ttaltty. 
(Plate 14, Figure 1.) 

The following is a description of this variety: 

Test elongate, biserial, somewhat compressed, chambers of the earlier 
portion close, those of the later portioDS more distinct and somewhat separated, 
sutures deep and distinct, somewhat thickened, apertural end obliquely 
truncated ; chambers with the walls more or less granular, the outer margin 
extended into elongate procesaes in most of the chambers, outline lobate; 
aperture elongate, oval, with a broad hp and a sharply defined border. 

Length, 0.50 nun. 

Type specimen (U. S. N. M. No. 328176) from station 3461, mart from 
gorge of Yumurf River, Matanzas, Cuba, collected by T. W. Vai^han. 

The type form of the species was described by Brady from off New 
Guinea, and I have seen specimens of it obtained between Midway 
Island and Guam, llie variety above described differs in its much 
more spinose appearance and its broader aperture with a flaring collar- 
like lip. 

BoUrina limbata B. B. Bradj. 



This species is represented by a single specimen from station 3461, 
from marl, goi^e of Yumuri River, Matanzas, Cuba, collected by T. W. 
Vaughan. As a recent species it is most abundant in the Indo-Pacific 
region, although widely distributed elsewhere in smaller nimibers. 
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CuaooUnR psToaii d'OtUgaj'. 

CPlate 7, Fifcurs 1.) 

Cuncolww potonia d'Otfaigny. Foram. torn. Vienn*. p. 258, plato 21. fig*. 60 to S3, ISM; 
Coon mm. TMoaU etc, voL I, p. 203. Sg. 3D. 1840; vol. 2. pUte 3, p. S4S. fi<. 
S36, lSfi2; Cupentar, Pukn', uid Jones, InUod. FOTam.. p. 1B3, plats It, fie- 17, 
1863; JooM Mtd Faitor, Ann. Box. MaL BcIe., vol. II, p. 98, 1S76; BAwmger, Boll. 
R. Com. OboL ItiJ., vol. 6, p. 26, pbt«. Of. 61, 1S77: Hfll, BuU. Mua. Comp. ZoOL, 
ToL 34, p. 147, 189D. 

The following is a deBcription of this speciee: 

Test strongly compreaaed in a plane parallel to that of the junction between 
the chambers, which are biaeriaUy arranged, nearly as wide as long, the 
sutures appearing at the narrow sides of the test, outline from the flattened 
»de triangular, the apertural end broad and slightly convex, imtial end 
pointed, in side view test narrow with nearly parallel sides, chambers sli^tly 
inflated, sutures slightly depressed, wall arenaceous with ao abundance of 
cement, smoothly finished exteriorly; aperture extending nearly the entire 
width of the test, divided into a aeries of smaller circular or elliptical openinga 
by prolongations of the apertural wall. 

Length up to 4 mm. or slightly more; breadth equal to the lei^th. 

This is one of the commonest and most striking of the Bowd«i 
speciee. D'Orbigny's figure shows a specimen fully as broad as long 
and from its early stages being very broad. In the Bowden materifd 
there are two forms which, although they vary somewhat, aeem nev«- 
thelees wmthy of distinction. 

Cnnwdfaia paTooit d*Ortii|iij rat. angiuta, aew rarie^. 

(Plate 7, Figure 2.) 

The following is a description of this variety; 

Test diEFerii^ from the typical in its much narrower fonn, the length 
usually twice the width, sightly thicker than the typical, the chambers 
occasionally showing a tendency toward an ang^ in the center. 

Lei^h up to 5 mm. or more. 

This narrower variety is much more common than the broader 
typical form. Vanden Broeck did not record it from his material off 
Barbados, but it occurs in considerable numbers there in 100 fathoms 
with Haploatiche duWo var. intennedia Vanden Broeck and other species. 
It is also met with rather frequently off our eastern coast, although it is 
practically unrecorded as a recent species. 

VemeuQlna splnnloM ReuM. 

Vemaiilma ipjnulMa Reum, DenluchT. Akad. Wisa. Wien, vol. 1, p. 374, pUta 47, fig. 12, 
ISSO: H. B. Brady, Rep. Voy. duOertoer, Zoology, vol. S, p. 3S4, plaU 47, Gv. 
1 to 3, 1884. 

The species is represented by a su^e specimen, very typical in all 
its characters, from station 3461, from marl, gorge of Yumurf River, 
Matanzas, Cuba, T. W. Vaughan, collector. 
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GmdiTiiui triugoluit C 
GoMfrvina trimvularit CQahuum. U. B. Nat. Mu*. Bull. 71, put 2, p. U, fig. UM, lOIL 

A sii^e specimen from statioD 3461, marl, from gorge of Yumurf 
River, MataJizas, Cuba, collected by T. W. Vaughan, is very similar 
to this species described from the Pacific. It was found as a fossil in 
t^e lower part of the Culebra formation in the Panama Canal Zone. 

Bnlimliu OTBtm d'Orblgny. 
£iiJfiiHfui note d'OrU^ir, Fonun. Fom. Bum. TarL ^eim«, p. 1S5, plate II, G^ 13. 14, 1840. 

A single specimen from Bluff 2, Cercado de Mao, which is rather 
too eloi^te for this species, but in the absence of more material it ib 
referred here questionably. Under this name Jones and Parker record 
a single specimen from the Bowden marl measurii^ 2 mm. in length. 
I have not been able to find it in the Bowden material I have examined. 

YlTgnliiui pnoctata d'OtbifOf. 



This species, described by d'Orbigny in the Cuba monograph, has 
been referred to but once since. Specimens in the material from 
station 3461, marl from the goi^ of the Yumurf River, Matansas, 
Cuba, collected by T. W. Vaughan, in their outline and form of the 
chambers are almost identical with the figure ^ven by d'Ori}^y. 

CudduUu Bub^boM B. B. BaOj. 
CauiduUna tvbgidboia H. B. Biady, Qiurt Journ. Mior. Sd., toL 31, p. 60, 1S81 ; Rep. V07. 
ChaUmgtr, Zooloc, toL 9, p. 430, plate M, fi^ 17 a to 0, 1884; Cushinaii, U. 8. 
Nat. Mua., BnlL 71, part 2. p. OS. Ss». 152 a to c. 1911. 

A Specimen that has an aperture like that of this species, but with the 
whole test somewhat more compressed, was found in the material 
from station 3461, marl from gorge of Yumurf River, Matanzas, Cuba, 
collected by T. W. Vaughan. This species is practically unknown in 
the fossil state. 

LAGEHIDX. 
NodoBtria Tertebialla (Batsch), 
(Plate 7, Figurea 3 to 5.) 
NatdSna (Orthoeerat} vtrlebraUt Batach, Conoh. Seeaandea, p. 3, No. 8. plata 2, figa. 6 a, b, 

1791. 
tfadoiana vtrttbratit H. B. Brady, lUp. Voy- ChalUncm; ZooIobt, vol. 0, p. 614, plate 63, 
fig. 36; plate 64, figa. 11 to 14, 18S4; EVnt. Rep. U. B. Nat. Mtu., p. 312, plate 67, 
fig. 6, 1697 (1^0); Cushman, U. S. Nat. Miu., Bull. 71, part 3, p. 00, plate 32, 
fig. I. 1013. 

The following is a description of Una species: 

Test eloi^ate, slender, somewhat tapering to the abnost pointed initial end, 
straight or more often somewhat arcuate, chambers numerous, little inflated, 
sutures between the chambers of clear shell material appearing darker than 
the main, more opaque chamber walls; surface with a few longitudinal coata, 
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prommect, and little affected by the individual chambers, running uninter- 
ruptedly from one end of the test to the other; spedmena, when complete, 
with a short spine at the initial end; aperture radiate, slighUy produced. 
Length up to 7.5 mm. 

Tbia species is a common one in the CarribbeaD and Gulf of Mexico 
at the present time ajid in the Pacific tropical regions as well. Its main 
characteristics are the clear sutuial areas between the chambers and 
the shghtly curved elongate test. Although by no means common, 
well-developed specimens are found occasionally in the material from 
Bowden. Jones and Parker record Nodoaaria raphaniatrum linn^ 
from the Bowden marl, and probably this is the same as recorded here 
as N. vertebralis. In Hill's list of species identified by Bagg no Nodo- 
saria appears, but Vagimdina legumen (Linn6). Possibly this may 
have be^ a specimen of N. vertebraHa. Jones and Parker also record 
single specimens referred to Dentalina aacula Lamarck and VoffimUina 
striata d'Orbigny. Both of these and their A^. raphaniatrum are given 
as 5.25 mm. in length, and it is a question if they are not perhaps all 
N. vertebralie. In all the material I have examined the only Nodo- 
sarian specimens I have seen may all be referred to N. vertebraiis. 
Nodoutria tpMiM. 
(Figure 2. a and h.) 

In the sections 2 specimens of Nodosaria occur, one showii^ 3, the 
other 4 chambers. They are smalt, of fairly uniform diameter, and 
may represent a small, few-chambered species or may be the young of 
some lu-ger species, although if the latter the adults were not observed. 

Fio. 2. — LoBcitudinal BwtioDB of either youDK or few-«htuaber«d aped- 
mens of Nedotaria. Figure a. f our-ohambered specimBD from station 
7519. drift near top of landslide next north of Loa Melones Momitaic. 
Cubs. Fig. b, three-cbambeied aiieainien from itation 7S13, lime- 
stone outcrop where Palmer Trail joins Ooujal Trail, Cuba. 

The stations are 7513, orbitoidal limestone, outcrop where Palmer 
Tnul joins Ocujal Trail and 7519, from drift near top of landsUde next 
north of Los Melones; both coUected by 0. E. Meinzer. 
FrmmUcuUtU alata d'Orbignr. 
(PUte 8, Figure 1.) 
"N«utUi tandifimntt" Soldani, Teetaoeogniphla, vol. 2, p. 13, plate 1, fig. c, 1708. 
/VmuUeuIortaaJiKad'Orbigiiy. Ann. BoLNat., vol. 7, p. 266, No. 2, 1S26. Parker, Jones, and 
H. B. Brady, Ann. Mag. Nat Hist. ser. 4, vol. 8. p. 161; pUte 10, fig, 66, 1S7I; 
H. B. Brady, Rep. Voy. CAoUenoBr, Zoology, vol. 9, p. 522, plate 56, fi^. 20 to 23; 
plate 66, figs. 3 to 6. 1884. 
Frimdicularia aiala d'Orbigny var. lanetolata Vanden Broeok, Aim. Soc. Bolg. Mior., vol. 2, 

p. 117, plate 2, fig. 13, 1S7S. 
FTondiaiiaria eomjiianata Jones and Parker (not Defranoe), Ann. Boc. Mol. Belg., vol. U, 
p. 98, 1876. 

The following is a description of this species: 

Test flattened, in outline triangular, the chambers at the initial end form- 
ing nearly a straight base, apertural end bluntly pointed, chambets of neariy 
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unifona width throughout, initial end usually with several short, blunt, 
conical spines extending backwu^, usually best developed at the angles and 
near the prolociilmn. 
Length up to 7 nun. 

Jones and Parker recorded 2 specimens in their early list, "one 
elliptical, and another oval.". In the material I have seen there are 
several specimens showing considerable variation. The most common 
form is that figured by Vanden Broeck as var. lanceolata and referred 
to above. In the fossil specimens spinosity of the basal margin is 
even more marked, in some cases as many as 3 short spines appearing 
from the prolocultmi alone and occasionally in pairs one b^iind the 
other in front view. These may appear at various parts of the basal 
margin. Besides this common form there are a few specimens more 
like Vanden Broeck's var. sagiUula («. c, plate 2, figs. 12, 14), and one 
at least which closely resembles the form described by him as F. 
complanaia var. concinna (op. cU., ptate 3, fig. 2). In general the series 
is not unlike that of recent material from the Carribbean and Gulf of 
Mexico. 

Criatelbria calcu (Unni) tu. aspliioBa, new vtaittj. 
(tiate 6, Figure 8.) 

The following is a description of this variety: 

Test small, close-coiled, biconvex, umbonate, smooth, sutures not depressed, 
peripheral margin acute, with a distinct but very narrow carina with a very 
slight knob-like spine opposite each chamber. 

Diameter about 0.75 nun. 

Type specimen from the Miocene Bowden mart, Jamaica (U.S.N.M. 
No. 328177). 

This is very close to the typical form of C. ealcar as figured (Cushman, - 
Bull. 71, U. S. Nat. Mus., part 3, plate 32, figure 4), but the spines in 
the Bowden specimens are nearly obsolete. These are not broken 
spines, but are really shortened and knob-like or almost wanting. It 
is rare in the Bowden material. 

CriBteUuU bowdeaendi, new spodei. 
(PUte 8, Figura 2.) 

The following is a description of this species; 

Test comparatively large, much compressed, chambers long and narrow, 
broadening somewhat toward the peripbeiy, sutures gently curved; peri- 
pheral margin with a thin keel of medium width prolonged at irregular inter- 
vals into a series of rowel-like spines, short, rounded near the base, and 
apparently having little relation te the chambers; surface of the chambers 
stnooth, the sutures typically raised, limbate, with a series of tubercles run- 
ning from the umbilical area to the periphery; aperture somewhat back from 
the periphery in the last-formed chunbers, really terminal in the yoimg, and 
early chambers peripheral, stellate. 

Diameter up to 4 mm. 
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IVpc specimen from the Miocene Bowden m&rl, Jamaica (U. S. N. M. 
No. 328178). 

This is a fairly common species at this locality fuid is the one from 
Bowden referred to by various authors as CriateUaria calcar. It is not 
typical C. ccHcar and seems to be distinctive in its size, form, and 
cmuunentation. The nearest approach to it is perhaps the form 
deeeribed from the Canibbean by Goes (Kongl. Svenrit. Vet. Akad. 
Handl., vol. 19, No. 4, p. 49, plate 3, figs. 3, 50, 51, 1888) under the 
name Nodoaarina crepidtda var. cassis (Pichtel and Moll). 
CiiatalUria seniiiuita H. B. Brad]'. 



A ang\e very typical specimen of this species was obtained from the 
Bowden marl, Bowden, Jamaica. Brady's records of its occurrence as 
a recent species include the Fiji Islands, Torres Strait, and the Philip- 
pines. 

CriatfllUiU Italin (Defnnu). 
SaraeeaoHa itoIiM Ddrsnoa, Diet. Sd. Nat., yoL 33, p. 177, 1824; vol. 47, p. 344; AUu 

Conoh., plate 13, fi«. 6. 
CriiltOana (Saraemoru} tloUra d'Orfaigiqr, Ann. Sd. Nat, voL 7, p. 293, 1838. 
CritUBana italUa Paxltta, Jonea, and H. B. Brady. Ann. Mag. Nat. Hitt., aw. 3, vd. IS, pp. 
21, 31, plate 1, &SB. 41, 42, 1866; Jones aod Parker, Ann. So«. Mai. Belg.. toL 11, 
p. 98, 1876; H. B. Bndy, Rep. Voy. ChaOtnotr, Zodosy, toI. 9, p. 644, pUto 68, 
Gss. 17, 18, 20, 23, 18B4. 

Jones and Parker, in their list of species from the Bowden marl, 
record a single specimen of this species, measuring about 6 mm. in 
let^th. That is about the size of large recent specimens from this 
same general region. I have not found the species in the material I 
have examined from the Bowden, but it occurs in material from ^e 
Panama Canal Zone. 

Foljpmorphifia spedw. 
(Hate 8, Figure 4.) 

In the sections from station 7664, north slope La Piedra, northeast of 
Januuca, northeast of Guant&namo, collected by N. H. Darton, there 
are specimens of a large species of Polymorphina, with fairly thick 
walls. One of these is figured in the reference given above. 

GLOBIGBBUnDA. 
Globigeilna bvHoldea d'Oiblfny. 

giebioenna btiUoiiltt d'Orbixny, Ann. Sd. Nat., voL 7, p. 277, No. 1, 1826; in Barker, Webb, 
and Bertlielot, Eifrt. Nat. Mea Canariee, " Foiaminilhns," p. 132, plaU 2, fiff. 1. 
S, 28, 1839; Foram. Fooa. Ban. Tert. Vienne, p. 103, plaU 9, figa. 4, 6, 1846; H. B. 
Brady, Rep. Voy. Challtnger, Zoology, vol. 9, p. 693, plate 77, plate 79, figa. 3 to 
7,1884. 

A few specimens of this common species occur in the Bowden, 
Jamaica, material, accompanied as usual by some specimens which 
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may be rrferred to variety triloba Reuss. A few specimens were also 
obtained in material from BlufiT 3, Cercado de Mao, Santo Domingo. 
This species occurs in the Miocene both of Panama and the Coastal 
Plain of Florida and Virginia. 

Globiferina rubni d'Orbignj. 
Ctlobiomjia rubra d'Oiblspy, in De U Basrs, Hilt fla. Fol. Nat. Cuba, 1839. Fuaimiuf teea, 
p. 04, plata 4. Sii. 12 to 14; H. B. Bndy, Bap. Voy. dutatngtr, Zoobgr, vol. 9, 
p. 603. plftte 79, &«■. II to 16, 18B4. 

A single specimen was found which seems referable to this conmion 
species so characteristic of the Caribbean region. It is from Jamaica, 
fr<Hn the Bowden marl. 

Globigerlna uccullfeni H. B. Bnulj. 
Ob)bigennahdieinaCtixvtat«i (imiO.hMeiaad'0it«gBy),hiU.Vonta.,phMl2,S^ 11,1852. 



One or two specimens are very evidently this common species, so 
common in Globigerina ooze of recent ocean bottoms, but almost 
unknown as a fossil species. They occurred in the Bowden marl from 
Jamaica. 

GlobiceTina nbcraUcM Ctupnum. 
Otobigtrina entaeta H. B. Brady (not Q. ariaeta d'OrUxny), Bep. Voy. ChaBaver, Zoology, 

ToL », p. S0«, pUW 82, &g. 10, 18S4. 
GI«MiMrdM tabcrtlacta Chapnun, Joiim. Linn. Soo., Zodogy, Vid. 28, p. 410, plate 36, Gjj*. 

l«a.b, 1903. 

A fflngle specimen of this species was obtained in the material from 
Bowden, Jamaica. 

doblseriiui liiflata d'OfUfiq'. 



A few ^>ecimenB from Zone I, Rio Cana, and also from both Bluffs 
2 and 3, Cercado de Mao, Santo Domingo. It is also known from the 
Miocene of the Panama Canal Zone. 

(Hoblgeriiui coaglolMta H. B. Bndj. 

OIoMlKHna eotio^obaia H. B. Brady, Itq>. Vc^. ChaUengtr, Zooloiy. vol. 9, p. 603, pUte 80, 
fiKB. 1 to S, 1884. 

A single typical specimen from Bluff 3, Cercado de Mao, Santo 
Domingo, llie species also occurs in the Miocene of the Panama Canal 
Zone. 

Globigeiiiu spedeB, 
(Plate 5, FiguTe 13.) 

A small species of Glt^jigerina in the section illustrated, reminding 
one of Q. aquUatemlis, occurs at U. S. G. S. No. 6924 from limestone 
point on northwest side of St. Jean Bay, St. Bartholomew. As the 
sections do not ^ve the entire form it is impossible to identify it 
specifically with any certunty. 
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GloUgeiiiu Bpedn. 
(Plate S, Figure 3.) 

A Bmall species of Glotngerina is very common in the sections of 
rock specimens from Cuba. It occmred at station 7513, orbitoidal 
limestone, outcrop where Palmer Trail joins Ocujal Trail; station 7516, 
west end, Los Melones; and station 7521, limestone, top of Mogote 
Peak; all collected by 0. E. Meinzer. The figured specimen which 
seems to be the same is from station 7664, north slope La Piedra, 
northeast of Jamaica, northeast of Guantdnamo, collected by N. H. 
Darton. 

OrbuUiui nnivena d'Orbignj. 



Single specimens occurred in material from Zone A, Rio Gurabo, 
and Bluff 2, Cercado de Mao, Santo Domingo. It is known also from 
the Miocene of the Panama Canal Zone. 

^unroidliu delii>c«iM Pariur and Josm rar. immatura, new rtaititf. 
(PUte 14, Figure 2.) 

The following is a description of this variety: 

Test exteriorly composed almost entirety of two visible chambers, with a 
small portion of a third sometimes slightly showing; chambers spherical, walls 
coarsely perforate, suture between the chambers very slightly fissure-like on 
opposite sides, otherwise closed and simply depressed. 

Diameter 0.4 to 0.5 mm. 

All of the specimens from the Bowden marl seem to belong to this 
species, but tiiey are very constant in havii^ the characters only 
slightly developed, the usual separation of the chambers being barely 
indicated and the division, instead of being a deep-cut fissure, is merely 
a simple cut in the central part of the sutural region at either side. The 
specimens also are very small, but are uniform in size and in general 
characters. A number of specimens were obtained. 

PuDenia obliqndocalata Parker and Jones. 
PulUnia Mivudoeulala ParkM aiul Jonn, Philoa. Trans., vol. 156, p. 368, i^t« 19, Ggs. 4 a. 
6, ISeS: H. B. Brady, Rep. Voy. ChaOmotr, Zooloey, vol. 9, p. BIS. plat« 84, figs. 
IS to SO, iaS4; Flint. Rep. U. S. Nat. Mus., 1897, p. 324, plate TO, fig. 6 (ISM): 
CushiDBD, Bull. 71, U. S. Nat. Mus.. part 4, p. 23, plate 10, fig. 3; plate 12, figi. 
2, 3, 1914. 

This species is very rare in the marl from station 3461, gorge of 
Yumurf River, Matanzas, Cuba, collected by T. W. Vaughan, It is a 
very rare species in the fossil state. 

rotaludjE. 

Discorbia orbkulaila (Tefquem). 

Diacorbirta orbicularit (Terquem), B. B. Btady, Rep. Voy. Challenger, Zodtogy, vol. 0, p. 047, 
plate 08, fiss. 4 to 8. 1684. 

A single specimen was found in the material from Bluff 3, Co-cado 
de Mao, Santo Domingo. 
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Diflcorbls uuldi (d'Orblcnj). 
RomlinaMiuInid'Orbigiiy, Foram. Amir. MSrid., p. 42. pUt« 2, fi^. to 11, 1S30. 
Diteorbina wntlcti Parker vid Joaea, Quart. Journ. Gaol. Soo., vol. 28, p. 156, 1S72; H. R 
Brady, R«p. Voy. ChaUenaa; Zoology, vol. 9, p. 863, plate 91, figs, a a to «, 1884. 

Most of the records for this species are from the Pacific. The 
specimens from station 3461, mart, gorge of Yumurf River, Matanzae, 
Cuba, collected by T. W. Vaughan, are very similar to the published 
figures. 

Discorbis allomorphinoidn (Reuss). 

Vabulina aOomorjiAinatdw Retin, Siti. Akad. WUi. Wien, vol. 40, p. 223, plata 1 1, fig. 6, 1860. 
DiMoihina (^lomorplunoidtt H. B. Brady, Hep. Voy. CfteUtngtr. Zaolosy< vol. 9, p. 654, plat« 
91, figs. J[ and 8, 18S4. 

Several specimens from the Bowden marl, Bowden, Jamaica, are 
very close to Brady's ^ures, especially plate SI, figure 5 in jihe ChaU 
lender report, referred to above. Reuss's material was from the Creta- 
ceous of Westphalia, and I am not at all satisfied that Brady was 
justified in referring the recent specimens from Torres Strait and the 
Phihppines to Reuss's species. It seems more than likely that the Indo- 
Pacific recent specimens and those from the Miocene of the West Indies 
may be identical, as there are numerous other instances of West Indian 
Miocene species persisting in the hving fauna of the Indo-Pacific. 
PUnorbullnA reUnunUta Puktt and Jonea. 
Plaiiorbulina relinaailata Porker and Jonee, Phil. Trana., vol. 15S, p. 380, plate 19, fig. 2, 1665. 

A single specimen with irregularly placed chambers, very coarsely 
perforate, and with the peripheral spinose character of the type figure, 
was found at station 3461, marl from gorge of Yumurf River, Matanzas, 
Cuba, collected by T. W. Vaughan. The type specimens were from the 
txopics. 

Tmncatulina lobatnla (Walker and Jacob). 



A sii^e specimen was found in material from Bluff 3, Cercado de 
Mao, Santo Domingo. The later chambers are somewhat irregular, 
as is often the case in attached recent specimens. The species also 
occurs in the Miocene of South Carolina and Virginia. 

Tnmcatnlina haidingerii (d'Orblcny). 
XaJoJtna Aatdinffcrii d'OrbigDy, Foram. Fobs. Ban. Tert^eime, p. lS4,plate 8, ago. 7 to 0. 1846. 

A single specimen from Bluff 2, Cercado de Mao, Santo Domii^o. 

Tnmcatulina prKcIncta (Kamr). 
Rolalia pradneta Karrer. Siti. Akad. Wiaa. WieD.. vol. 58, p. 189. plate 5, fig. 7, 1868; 

Seguenis. Atti. Acoad. linoel, «er. 3, vol. 0. pp. 66. 64, 1897. 
TruneotuJina prariticla H. B. Brady, R«p, Voy. ChdOaioer, Zoolosy, vol. 9, p. 067, plato 95, 



The following is a description of this species: 

lide strongly, 
s on dorsal si 
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Test free, biconvex, dorsal aide slightly, ventral side stroDgly, peripheral 
margip bluntly rounded, chambers numerous, sutures on dorsal side obfique, 
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ventrally slightly curved, line between the whorls clearly marked by a raised 
rounded ridge of clear ehell niaterial, Butures ventrally marked in a similar 
manner, strongest toward umbilicus, where they often unite in a raised ring; 
aperture elongate, in the middle of the ventral ade next to the previous whon. 
Diameter about 1 mm. 

Several Bpecimens of this species were found in the Bowden material 
from Jamaica. It is a species which as a recent one is practically con- 
fined to tropical and subtropical r^ons. It was described by Karrer 
from the Miocene of the Banat re^on of Hungaiy and has been 
recorded from the Miocene and Pliocene of Italy by several authors. 

Slplumfait retfctilata (CijMk). 

Rotolmi TttiaJata Ciiiek, Hudinsei'a Nat. Abh., vt^ 2, p. 146. plate 13. Gia. 7-0, 1848. 
Siplumina ntiexdala Broim, Lethsk OeocDOBdo&, ed. 3, vol. 3, p. 327, );JUtt« SS, fivi. 33 a to 
- c 1663-1866; Cwdunon, Bull. 71. U. S. Nat. Mus., part 6, p. 43, fi«. 48 (in test). 

plate 16, if. 4, plats 38, a<. 3, 191S. 
TruneatuUna nUeuiata H. B. Bnidy, Rep. Voy. ChaUenger. Zoology, vol. 9, p. 600, pbt« 9S. 

fifS. 6 to 8. 18S4. 

There are a few specimens referable to this species in the marl from 
station 3461, goi^ of Yumurf River, Matanzas, Cuba, collected by 
T. W. Vaughan. It was recorded from the Miocene, Gatun formaticm, 
at Monkey Hill, in the Panama Canal Zone. 

Various forms or species are present in the Tertiary of America and 
need careful study and separation rather than the general lumping 
of all these under the one name of S. reticulata, as has been the luual 
procedure. The following species is very different and distinct. 

S^hoaiiui pnlchn, new tpMie*. 
(PUte 14, FigUTM 7 a to c.) 

The following Is a description of this species: 

Test in front view nearly circular, rotalifoim, composed of numerous cham- 
bers in several whorls, in end view much compressed, widest in the central 
r^on. Thence gradually tapering to the subacute periphery; chambers 
usually about 5 to each whorl, indutinct, except the last-formed chamber, 
which is somewhat more clearly defined by the slightly depressed suture, 
those of the other chambers being even with the surface and very indistinct; 
aperture eicsert, with a short neck extending out from the periphery, passing 
into a broadly flaring lip with a distinct, extended border, aperture ib)^ 
narrowly elliptical, several times as long as wide; wall of test of a darker gray 
with markingB of a lighter color, those of the center rounded, those toward the 
periphery more linear; diameter about 1 mm. 

Type specimen from Cuba, station 3461, in marl from goi^ of 
Yumurf River, near Matanzas. 

This is a much huger species than the other of the same genus that 
occurs with it and here referred to 8. reticulata. S. ptdchra has no 
fimbriated periphery and practically no keet, which with its larger sin 
and peculiar ornamentation will serve to distinguish it. 
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Caavlltes amokant, new spodn. 

The following is a description of this species: 

Test conica], height about two-thirde the width at the base, apex broadly 
rounded, base slightly convex, peripheral ai^e subacute, the peripheral 
region atand ing out somewhat from the general conical mass of the rest of the 
test; eariy chiunbers spirally arranged, later ones annular, exterior of test in 
section tubular, central portion made up of irregularly curved chambers, more 
or less irre^fularly divided into labyrinthic subdivisions ; surface fairly smooth. 

Diameter at base slightly less than 2 mm. 

Tyi)e specimen (U. S. N. M. No. 328179), section from station 6902, 
southeast section of southwest side of island near Ndgre Point, ele- 
vation 360 feet, St. Rart.ho. 
lomew, ' Leeward 
Sectioned spedmens ' 
observed in material 
following stations h 
3448, limestone 
from hilMde south 
of Panupo man- 
ganese mine, La 
Maya, near Santi- 
ago, collected by T. 
W.Vaughan;3478, 
Nuevitas, collected 

by A. C. Spencer; Fig. 3.— ConuUla imtncma, new ipedM. VerlJM) moUod show- 
7666 from Sierra ^ eosnw •tmoture Mid outer layer with fine tubulea. X 35. 

-, ' , , Speomen horn atataon 0602, St. Bartholomew, Leeward IilandB. 

Guaso, northeast 

of Guant^Lnamo, collected by N. H. Darton. 

This is similar to the C. cegypUenaia Chapman from the Eocene of 
Egypt and Italy, but differs in its general proportions and in the 
flange-like extension of the periphersJ border at the base. 

Gjpsboi v«sictiUria (Puker and Jones). 
OrMtoluM Te>iculiip£> Parker and JcmeB, Aon. M««. Nat. Hist., sar. 3. vol. 0, p. 31, No. 6, 1S60. 
Tinopcrta vttieularit Caipentar. Introd. Foram., p. 224, plate 15, figa. I to 4, 1802; PaAer 

and Jones. Ann. Soa. Mai. Belg., vol., 11, p. 98, 1B7S. 
Ovptina Mtieularia Carta-, Antu Mac- Nat. Hist., ser. 4, vol. 20, p. 173, 1S77; H. B. Brady, 

Rep. Voy. Cluiatnoar, Zoology, vol. 9, p. 71S, plate 101, Gp- 9 to 12, 1684; HOI, 

Bull. Mua. Comp. ZoOI., vol. 34, p. 147, 1899. 

Parker and Jones and also Hill record this species from the Bowden 
marl of Jamaica, but I have failed to find it in that I have examined. 
Parker and Jones mention a single specimen, 4.75 mm. in size. 

QjpiiB» Inhcrena (Schnlbe). 



Specimens which are evidently of this species were collected at three 
stations: several specimens at Bluff 3, Cercado de Mao; rare at Bluff 
2, Cercado de Mao; and Zone H, Rio Cana, Santo Domingo. 
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Grpdwi i^bofaM <K«dM}. 
(Plate 4, I^gare 7.) 
CeriojM>ra glcbulia Reuoa. HudiiiKer'i Nat. Abb., toL 2. 1847. p. 33. plate 6. Sg. 7. 
Oifptina oloftubw B. B. Bnit7, B^. Voy. ChaOenger, Zoolocr, tdI. », p. 7t7, plate 101, fi«. S, 
ISSi. 

In the materi&l from U. S. G. S. No. 6966, southwest shore of Cro- 
cus Bay, Anguilla, occasional specimens occur which seem to belong 
to this species. A median section of a small specimen is shown here. 
There does not seem to be the definite radial arrangement of chambers 
that is usually the case in the fossil specimens of this species. I have 
tiie species in fossil condition from Santo Domingo. Two specimens 
were foxmd at Bluff 2 and a single one at Bluff 3, Cercado de Mao. 

GTpBbia ^boltu (ftnua) Tar. pOarls (H. B. Bradj). 
(Plate S, FigurcB 1, 2.) 
Tvutjmrm p^ri* H. B. Bradr. Ann. Soo. Mai. Belf., vol 11, p. 103, 187S. 
Gyptina plobuluj HiU, BuU. Mas. Comp. ZoAL, roL 34, p. 147, I89B. 

The followii^ is a description of this variety: 

Test spherical, oomparatiTely large, exterior appearing smooth, but when 
mapiified showing an areolate surface due to the walls of the chambers; wall 
calcareous, perforate; chambers in radial colunms iocreafflng in diameter from 
the center to the periphery. 

Diameter up to 4 mm. or more. 

Brady described this variety as a species of Tinopoma from the 
Miocene of Jamaica. It is probably the most conspicuous species and 
is very abundant in the Bowden material. The variety differs from 
typicid 0. globvlti8 mainly in size, the typical having a much smaller 
test. Plate 9, figure 2, gives a general idea of the internal structure of 
the test. 

There are specimens from station 3446, first deep cuttii^ on rulroad 
east of La Cruz, near Santiago, Cuba, collected by T. W. Vaughan, 
which in size, shape, and general characters seem v^y close to this 
variety. The internal structure, as far as it is preserved, seems also 
to be identical with the Bowden material. The geologic occurrence of 
these specimens is in the Miocene La Cruz mari. 

Gjpama spedss. 

Sectioned specimens from 3 stations in Cuba ^owed what seem to be 

sections of Gypsina. They are associated in each case with Lepidocy- 

cUtui and Carpenteria. The stations are 7513, outcrops where Palmer 

Trail joins Ocujal Trail; 7521, limestone in place, top of Mogote Peak; 

and 7522, also Mogote Peak; collected by O. E, Meinzer. 

Pulrinnllna ugra (d'Oibignj). 

Aotolnui tagra d'Orlngny, i: 

plata 5, ftgL 13 ta 

Specimens from the Bowden marl, Bowden, Jamaica, and from 
station 3461, marl from the goi^ of Yumurf River, Matanzas, Cuba, 
collected by T. W. Vaughan, seem to be identical with the species 
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described by d'Orbigny from Cuba in 1839. The exact proportions 
and relations of the chambers that are shown in d'Orbigny's figures Me 
fomid in the fossil specimens. The species is known from the Miocene 
of Florida and Vii^inia, and probably occurs in Panama as well. It is 
a common species in the Indo-Pacific. 

Rotalja sp«ciM. 
(Plate 8, Figure 6.] 
A small, close-coiled, rotaliform species with numerous chambers in 
each volution occurs at a number of the Cuban stations, as follows: 
7512, Ocujal; 7513, orbitoidal limestone, outCTop where Palmer Trail 
joins Ocujal Trail; 7516, west end, Los Melones Moimtain; 7519, from 
drift near top of landslide next north of Los Melones; and 7543, lime- 
stone outcrop, east side of Yateras; all collected by O. E. Meinzer. 

ABterigoliui cuinatft d'Orbfgnj. 



A very typical specimen came from BlufiE 2, Cercado de Mao, Santo 
Donungo. 

Aaterlgeritta ancoteta, new spodM. 
(Plate 13, Figure 1.) 

The following is a description of this species: 

Test free, rotaliform, doraal side very slightly convex, veutral side high, 
acutely angled at the peripheral edge but not carinate ; last-formed whorl with 
typically about 15 chambers; sutures on the dorsal side obliquely recurved, 
of clearer material than the chamber walls, occasionally with a slight bead- 
like enlai^ement on the inner border, earher whorls sl^itly exposed and the 
umbouate region with a transparent clear area; ventral side with the sutures 
ending in an ai^le about midway between the center and the periphery, from 
which a secondary chamber is developed to the umbilical region, alternating 
with the main chambers; lunbilical region solid, of clearer shell material; 
aperture rather long and narrow at the inner nmipn of the ventral face; 
surface granular or dightly papillate, especially about the aperture. 

Average diameter 1.5 to 2 mm. 

Specimens of ABterigerina angvlata are frequent or abundant at the 
four stations — Zones H and I, Rio Cana, and Bluffs 2 and 3, Cercado 
de Mao, Santo Domingo. 

It is thicker species than A. carinata d'Orbigny; and it has an acute 
but not carinate angle and nearly double the number of chambers. 
ABtedseiiiu rotnndata, new tpedei. 
(Plate 13, FigfiK 2.) 

like following is a description of this species: 

Test free, rotaliform, biconvex, dorsal side less convex than the ventral, 
peripheral angle broadly rounded; last-formed coil with 15 to 18 chambers; 
sutures on the dorsal side gently recurved, slightly limbate, earlier whorls 
exposed and forming nearly half the width of the dorsal side of the test 
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veDtr&l Hide with the Hutures very aimilar to those of A . oniptlata: the umlHlicate 
region Bolid, with clearer shell materi&l; suiface of test granular throughout, 
opaque, causing the sutures on both aides to be indistinct; aperture ventral, 
elon^te. 
Diameter, 1 to 1.25 mm. 

This species was found in considerable numbers at Zone G, Rio 
Gurabo, Santo Domingo. It difFos from A. ang^data in its rounded 
periphery, granular, opaque surface, broadly rounded ventral Bide, 
and inconspicuous sutures. 

Astarigwiiui tnlMicabta, new tpaciw. 
(Plate 13, FisaifB 3, 4.) 

The following is a description of this species: 

Test free, rotaliform, biconvex, becoming truncate and short <^lindical, 
peripheral angle in young aubangular, beconung rounded in the adult, outline 
r^fidar in the early stages, in the adult becoming lobed, especially in the last 
few chambers; doraal surface rather flat, slightly convex, conspicuously pitted 
or scrobiculate, last-formed coil narrow, n^alcing only the extreme peripheral 
portion in the adult on the dorsal side; ventral side with large tubercles or 
knobs developed near the peripheral border, remainder of surface with coarse 
granulations; in some specimens the height of the test equals its diameter and 
the ventral and dorsal sides are nearly parallel; the periphery high and 
flattened t<] make a short cytindical t^t; sutures as typical in the genus; 
aperture ventral, narrow. 

Diameter up to 2 mm. 

Specimens were obtained from Zone I, Rio Cana, and a sin^ one 
from Zone 3, Cercado de Mao, Santo Domingo. 

This is a peculiarly ornamented and shaped species, the change in 
outline diiring development being very marked, as is the very strot^y 
tuberculate ornamentation. 

Carpenteria amvricua, new ipedes. 



Flo. 4. — Carpenieria americana new apociea. Tnuutverse section oF a Bpedmen shmriiis deeidy- 
pitted lurface of shell tioiue Buirounding chunben. X 36. Fioia staliOD 7C18. 
south side. Dear west end, Los Meloues Mountain, Cuba. 

The following is a description of this species : 

Test attached, composed of several sub^obular chambers forming an 
rr^ular Globigerina-hke mass, the base conforming to the object to which 
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it 18 attached, the rest of the test in an iiregulaj- rounded mass; chambers 
rounded, thick-walled, with numerous coarse, tubular perforations. 
Diameter 2 to 3 mm. 

Diatribvtion. — Specimens referable to this species occurred in the 
sectioned material from the following stations in Cuba: 7513, outcrops 
where Palmer Trail joins Ocujal Trail; 7518, south side near west end, 
Lob Melonee Mountain; 7521, limestone in place, M(^ote Peak; 7522, 
also Mc^ote Peak, collected by O. E. 
Meinzer; and at 7664, north slope la 
I^edra, northeast of Jamaica, north- 
east of Guant^Lnamo, collected by 
N. H. Darton. 



ivspedat. 
(FUtfl 5, figure 3.) 

The following is a description of 
this species: 

Test composed of a few sut^obular 
chambers, the smaller end attached, the 
later chambers larger and extendii^ 
upward, foiming a roughly club-shaped 
column, walls thick but rather finely 
perforate, the exterior comparatively 



Fio. 6. — Carpenieria amtriama, new sp. 
A lon^tudiiiBl MMioD UiKUgh a itbU- 
dereloped spMiieen. loncut part of 
Ssuie rcpreaenting bual portdoD of 
Bpecimea. X 50. From atatiaD 7513, 
lbiie«U>n« outoroi) where Pslmer Tndl 
joina Ocujal Trail. Cuba. 



Length 2 to 3 mm. 

Type specimen (U. S. N. M. No. 
328180), section from station 6921, 
Governor's Bay, point between the 
bay and Grand or Nfegre Point, 
St. Bartholomew, collected by T. 
W. Vaughan. It was also collected 
at 6924, from bed of limestone on 
point on northwest side of St. Jean 
Bay, St. Bffftholomew, and 6895, spur 
on southeast side of cay northwest of St. Jean Bay, 170 feet above sea- 
level,both collected byT.W. Vaughan. In the last two stations it occurs 
in association with OrtAopftro{?mtna. A similar form occurs in Cuba, sta- 
tion 7666, from Sierra Guaso, northeast of GuanWlnamo, collected by N. 
H. Darton, again in association with Orthophragmina. It is also very 
similar to a specimen obtained at station 6512, Panama, limestone in 
river-bed at David, which specimen is also associated with Ortho~ 
pkragmina. 

Linderiiui sp«cfeB. 
(Plate 8, Figures 7 and 8.) 

A few sectioned specimens which seem to represent Foraminifera 
belonfpng to this genus occur in association with Conidiies amerieana 
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at the three stations in Cuba, as follows; Station 3448, limestone from 
hillside south of Fanupo manganese mine, Lb Maya, near Santiago, col- 
lected by T. W. Vaughan; 3478, Nuevitas, collected by A. C. Spencer; 
and 7666, Sierra Guaso, northeast of Guantdnamo, collected by N. H. 
Darton. It was also obtained at station 6125, railroad cut near San 
Nicolas manganese mine, west of San Luis, by C. W. Hayes. The two 
figured specimens give only a somewhat general idea of the sections. 

At each of the three stations there is an association of Linderinat, 
ContUites, and Orthophragmina, three genera usually associated with 
the Eocene. Linderina is, so far as known, an Eocene genus, recorded 
from England and Belgium, from Celebes, Borneo, and the Loo Choo 
Islands. 

A somewhat similar form occxxrs at station 6512, Panama, river-bed 
at David. 

VUtiMULmDM. 

Honitoiliu gntelcMqil d'Oibienj. 



Specimens identical with d'Orbigny's figures were found in the Cuban 
material, station 3461, marl, gorge of Yumurf River, Matanzas, col- 
lected by T. W. Vaughan, and a single specimen in Doctor Maury's 
material from Santo Domingo, Bluff 3, Cercado de Mao. 

ITonioiifaia slotnl d'OrbiKny. 



This species was found in the Cuban material, station 3461, marl, 
goi^e of Yumurl River, Matanzas, collected by T. W. Vai^han, and 
a single specimen in Doctor Maury's material from Bluff 2, Cercado 
de Mao, Santo Domingo. 

Honionina spedes cf. V. uterinuu (Fichtel and HoU). 
ffautHiit oafB-uana Fichtel and MoU, Test. Mior.. p. 37, plate a.Sga.etoh, 1803. 
PulvimduM atlarimnt LunBrek, Tab. E^cyd. et MHhod., plate 23, plate 4M, SgB. 10 a to d, 

1816. 
Nonimina anteruaru Parker and Jones, Ann. M««. Nat. Hirt., ser. 2, vol. 19, p. 287, plate 11. 
figs. 20, 21, 1857. 

A specimen from station 3461, marl from gorge of Yumurf River, 
Matanzas, Cuba, collected by T. W. Vaughan, has many of the charac- 
ters of this species, but differs in the smaller amoimt of the umbilical 
projections and rounder outline from the published figures. It is 
referred here provisionally. 

Honioobui spedet. 
(Plate 5, Figure 11; Plate 8, FSgure 5.) 

Occasional specimens occur in the sections as shown in the figure, 
apparently sections of a small species of Nonionina. The specimen 
iUustrated by plate 5, fig. 11, is from Anguilla, U.S.G.S. No. 6894, 
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soutjiweet dde of Crocus Bay. Sections, plate 8, fig. 5, which also 
seem to be Nonionina occur in the mateml frtnn station 6117 from 
the band of limestone, hill east of railroad and south of Cristo, near 
Santiago, C. W. Hayes, collector. 

PolTStomeUa Mgn (d'Orbigny). 



A sin^e specimen very exactly fitting the figure given by d'Orbigny 
was obtained in material from Bluff 2, Cercado de Mao, Santo Domingo. 
It was also fotmd in the marl from station 3461, gorge of Yumurf 
River, Matanzas, Cuba, collected by T. W. Vaughan. It was also found 
in the Miocene material from Panama Canal Zone. 
PoIrttomeQa luilerl d'Oibigny. 



^>ecimens showing very httle variation and almost precisely like 
the figure given by d'Orbigny occur in both Zones H and I, Rio Cana, 
and Bluffs 2 and 3, Cercado de Mao, Santo Domingo. Brady, in the 
ChaUenffer Report, places this species as a synonym of PolyslomeUa 
criapa linn^, but these fossil specimens are very' different from the 
typical P. criapa and are exactly hke the figure of P. lanieri pven by 
d'Orbigny. In fact, most of our specimens might have been taken for 
t^e illustration, so close are the essential details. It certainly seems 
that this is a valid species and one common in the Tertiary and perhaps 
the recent seas of the West Indies. 

Very typical material was also obtained at station 3461, marl from 
gorge of Yumurf River, Matanzas, Cuba, collected by T. W. Vaughan. 

PolTstomella ■trittopimctata (Fichtel uid M<dl). 



Two specimens, rather more compressed and rounded in side view 
tJian usual, are here assigned to this rather overworked species. It has 
become the habit to place under this species almost any Polyetomella 
which has shwt and simple depressions close to the suture. The 
specimens are from Bluff 3, Cercado de Mao, Suito Domingo. 

HeteroBte^m antUlem, new >ped«a. 
(Plate 2, Figure I, b; Plate S, Figures 1, 2.) 

The following is a description of this species: 

Test compreBeed, unequally lenticular, imibo excentric, somewhat thicker 
than the remainder of the test, surface over the septal lines slightly raised in 
a aeriee of somewhat papillate ribs, area between granular; chambers regularly 
curved, divided into numerous chainberlets. 

Diameter up to 6 mm. or more. 

Type specimens from U. S. G. S. No. 6869, Long Island, Antigua. 
The vertical sections, plate 5, figure 1, which are probably the Bame 
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speciee are from U. S. G. S. No. 6S54, Rifle Butts, Antigua, and the 
horizontal section, plate 5, figure 2, from the same station. At tiiis 
latter station the specimens are very numerous, maUng up a large 
proportion of the rock. 

It may be noted here that the material under No. 6854 is of 

two kinds, as some of the hand specimens are made up almost oitirely 

of Heteroeiegina and are of a eUghtly pinkish tinge, while others are 

white and are made Up almost entirely of Leptdocyclina. 

HrterottettottiJo aotflleM, a«w spedM. 

(Plate S, ElpuM 6, 6.) 

The following is a description of this species: 

Teat small, irr^ularly lenticular, surface somewhat papillate, io vertical 
section the centnu line of chambers slightly irregular, the lateral chambers 
piled in vertical rows in some specimens, in otheiB variously placed. 

Diameter 2 to 3 mm. or more. 

Type specimens (U. S. N. M. No. 328181) from U. S. G. S. No. 6965, 
lowest 10 to 15 feet of fossiliferous marls, southwest shore of Crocus 
Bay, Anguilla. At this station the species is very abundant, tnnlHug 
up a large part of the rock. Specimens also are numerous at 6966, same 
locality, 30 to 50 feet above sea-Ievel, and at 6894, Anguilla. 

This is more r^ular than its relative, H. panamengie Cusbman, from 
ihe Canal Zone, although the figured specimen, plate 5, figure 6, is 
more than usually regular. 

AmpUateijiift lauonli d'OrbigiiT. 

(PlAto 7, Figure 7.) 

In the Bowden marl there are two distinct forms, possibly speciee^ 
of Amphialegina. One of these is lai^e, about 3 mm. in diameter, thick, 
the lower side v«y granular, the sutures very obscure. The oth^ 
is about half the diuneter, flatter, both aides fairly smooth, a few 
granules about the aperture, the sutures very distinct. Both these 
forms are abundant in the Bowden marl of Jamaica. 
AiiipUBt««faia leMonU d'Oiblgnr, nristj'. 

Specimens of a very thin, biconvex form of this species, with the 
last-formed whorl making the entire surface of the test, that is com- 
pletely involute, occur abundantly at Zone A, Rio Gurabo, Santo 
Donungo. 

AmphistecliM leawiBii d'Otfaignj, «Tolata Taifat^. 

A lai^ evolute variety of Ampkisiegina is common at Zone I, Rio 
Cana, and both Btufi's 2 and 3, Cercado de Mao, Santo Donungo. 

The status of the various species or varieties of Amphistegina is very 
unsatisfactory. They form a very common constituent of our Tertiary 
deposits and are often very decided and constant in their characters, 
especially in fossil material. 
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NttmmtditlM uitiltn, a«w ipsdM. 
(Plate 4, FigoTM 1, 2.) 

The following is a description of this species: 

Teet large, much compressed, only partially involute, the last coil broad 
and thin, surface with the suture lines raised, evenly curved, with a trace of 
papillate ornamentation along the ribs, peripheral margin somewhat thickened 
and rounded. 

Diameter 15 to 18 mm. or more. 

Type specimenB (U. S. N. M. No. 328182) fromU. S.G. S. station 6924, 
from bed of limestone at top of described section, point on northwest 
side of St. Jean Bay, St. Bartholomew, collected by T. W. Vaughan. 
At this station specimens are abundant. The sectioned spedmen, 
plate 4, figure 2, which seems to represent a young or the central por- 
tion of this species, is from U. S. G. S. No. 6895, spin* on southwest 
mde of cay northwest of St. Jean Bay, St. Bartholomew, 170 feet above 
searlevel. It may be noted that Orihophragmina occurs at both of 
these stations, although not the same species. A few of the equatorial 
chambera of OrihophTagmina, probably O. antiUea, may be noted in 
t^e upper right-hand comer of figure 2. 

TIuB seems to be one of the l^^r of our American species of Num- 
mrdUea. 

NnrnmaUtM pumta, new tpedes. 
(Plate 4, I^guras 3 to 6.) 

The foUowii^ is a description of this species: 

Test small, closely involute, increase in breadth of test slight with each 
coil, sutures simple, slightly curved, test rather evenly lenticular, biconvex, 
chambers thick-walled, usually consisting of 4 or 5 coils. 

Diameter up to 4 mm. 

Type Specimen (XT.S.N.M. No. 328183) from U.S.G.S. station 6903, 
220 feet above sea-level, N, 67° E. from sununit of N^gre Point, across 
low saddleback of point, St. Bartholomew. The vertical sections may 
not represent this species, although they are very similar, but some- 
what smaller: They are all from St. Bartholomew; plate 4, fiLgurea 
4, 5, from U.S.G.S. No. 6924, from bed of limestone top of section, 
point on northwest side of St. Jean Bay; figure 6 from 6921, point 
between Governor's Bay and Nigre Point. 



In the Cuban material species of Nummidiles occasionally occur, 
but are abimdant at only one station. From station 3567, lowermost 
100 feet of Tertiary running in above serpentine, northwest of Recreo, 
Matanzas Province, Cuba, collected by A. C. Spencer, Numrmdiies is 
very common, but the species have not been Identified. This abtm- 
dance witji accompanying species of Orthopkragmina and ^t)sence c^ 
Lepidocydina would seem strongly to indicate the Eocene age of this 
pfvticular material. 

Digiliz^dbyGoOgle 
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Oitfao^iragmiiu cntxatls, n«w ipedM. 
(Plate 9, figure 3; PUte 10, Fipirea 2 to 4.) 

The foUoving is a description of this species: 

Test small, lenticular, cirxnilar, comparatively thick, thickness in tiie center 
greatest, about three-fifths the diameter, drcular, gradually thinning toward 
the periphery, but without a definite border, periphery rounded; Burfaoe with 
numerous rather large papilla in the center, gradiuilly growing smaller toward 
Wie periphery. 

Vertical sections showing the general shape of the test, which, due to the 
straightness of the slope from center to periphery, makes ahnost a diamond- 
shaped vertical section; pillars of the center very heavy, thick, increasing 
rapidly in diameter towani the surface, the peripheral ends projecting above 
the adjacent lateral chambers; equatorial chambers of the same height, the 
band hardly increasing in diameter from center to periphery, very small; 
lateral chambers in vertical columns, up to 20 or more in a column in the 
thickest central portion, the individual chambers at least 4 or 5 times as wide 
as h^h in section. 

Horisontal sections show the rectangular chambers of the equatorial region 
several times as long as wide, the lat^^ chambers forming an irregular net- 
woric about the sections of the pillars, often several columns of vertical cham- 
bers between the pillars. • 

Diameter 1.5 to 3.5 mm. 

Type specimens (U.S.N.M. No. 328184) from station 3476, Boston 
mine, near Santiago, Cuba, collected by A. C. Spencer. 

This seems to be a ctmmion Cuban species, occurring in material 
from several stations, as follows: 6117, boulder from the band of lime- 
stone, hill east of railroad and south of Cristo, near Santiago, Cuba, 
collected by C. W. Hayes, April 1901; 6118, limestone near nulroad 
on trail to mines south of <>isto, collected by C. W. Hayes; 6II9, 
Isabella and Boston manganese mine near Santiago, Cuba, collected 
by C. W. Hayes; 6120, loose material, Santiago Province, Cuba, exact 
locality imknown; 6122, greensand limestone, Boston manganese mine, 
3 miles east of CrUto, Santiago Province, Cuba, collected by A. C. 
Spencer; 6123, resting on ore-bed 4 to 6 feet thick, Ponupo manganese 
mine, Santiago Province, Cuba, collected by A. C. Spencer; 6124, 
foraminiferal limestone, Fonupo manganese mine, Ponupo, Santiago 
Province, Cuba, collected by R. T. Hill; 6125, rmlroad cut near San 
Nicolas manganese mine, west of San Luis, Santiago Province, Cuba, 
collected by C. W. Hayes; 344S, limestone from hillside south of Ponupo 
manganese mine, La Maya, near Santiago, Cuba, collected by T. W. 
Vaughan; 7666, from Sierra Guaso, northeast of Guantinamo, Cuba, 
collected by N. H. Darton, 1916. 

The embryonic chambers of this species, so far as seen, are unequal in 
dze and comparable to those seen in the subgenus Nephrd^ndina 
of Lepidoq/dina, the larger one kidn^-shaped and partially embracii^ 
the smaller. 

In its general characters tlus species su^ests 0. douviUei Schlum- 
berger, but differs in several essential details. 
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(Plate 9, FigUTH 4 and 6; Plate 10, FigiuM 2 and 4.) 

The following is a description of this species: 

'Teet circular, leDticular, very thick in comparisoD to the diameter, ceatral 
portion broadly convex, thence straight or even slightly concave to the ratlter 
acute peripbeiy ; surface fairly smooth, with a few raised ends of pillars moving 
the surface slightly papillate. 

Vertical section shows the general shape, in some specimens at least two- 
thirds as thick as the diameter, central portion broadly rounded, with numei^ 
oua large pillars, increasing in diameter toward the aurfaee, lateral chambers 
very numerous, about three times as wide as h^, usually at least 2 cdumns 
between each two adjacent pillars even in the center; over 30 chambers in Use 
center in some of the colimins are indicated; equatorial chambers increasing 
very slowly in height toward the periphery, but more rapidly than in most 
species, so that the equatorial band at the periphery may be double the width 
near the center; embryonic chamber compuatively large, elongate in this 
section. 

Horizontal section shows the usual elongate, rectangular equatorial cham- 
bers; the pillars Bubpolygonal, largest in the center, thence smaUer toward 
the periphery, intermediate lateral chambers irregularly polygonal. 

Diameter 3.5 to 5.5 mm. 

Type specimen (U. S. N. M. No. 328185) from station 6122, greensand 
limfietone, Boston manganese mine, Santiago Province, Cuba, col- 
lected by A. C. Spencer. The species also appears to be present at the 
followii^ stations: 6123, Ponupo manganese mine, resti^ on OTe-bed 
4 to 6 feet thick, Santif^o Province, Cuba, collect«i by A. C. Spencer; 
6124, foraminiferal limestone, Fonupo mai^aneee mine, collected by 
R. T. Hill; 6125, railroad cut near San Nicolas manganese nune, west 
of San Luis, Cuba, collected by C. W. Hayee; 6118, fossil limestone 
near railroad, on trail to mines south of Cristo, and 6119, Isabella and 
Boeton manganese mine, Cuba, collected by C. W. Hayes; 3475, 
Boston mine, near Santiago, Cuba, collected by A. C. Spencer; and 
apparently from 6117, bowlder from the band of limestone, hill east of 
raUroad and south of Cristo, near Santiago, Cuba, collected by C. W. 
Hayes. 

Orttiophragmlna mbtaramollel, new ipoctea. 
(Plate 10, FiKUK 2; Plate 15, Figixew 1 to 3.) 

The following is a description of this species: 

Test stellate, usually with 5 arms, occasionally 6, arms well distinguished 
from the central body and extending outward freely; thickest in the central 
re^on, thence gradually sloping to the angles between the arms, and gradually 
merging into the median axis of the arms; the arms themselves thickest in the 
middle, thence sloping to the sides, which are thin and angled, ends ot the 
arms round-pointed; surface with numerous granulations, more pronounced 
in the central portion. 

Vertical sections show the general sh^ie, the equatorial band of chambers 
increasu^ sl^tly if at aU from the center to the periphery, pillars well 
develc^)ed, especi^y in the central region, but not numerous, uaiudly several 
columns oi lateral chambers between them. 

Diameter 1.5 to 2 mm. dbCrOOQlc 
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Type specimen (U. S. N. M. No. 328186) from Boston manganese 
mine, Santiago Province, Cuba. Beades the type station, according 
to the eections obtuned, the species evidently also occurs at the fol- 
lowing stations: 6119, Isabella and Boston manganese mine, Santiago 
Province, Cuba, coUected by C W. Hayes; 6123, Ponupo manganese 
mine, Simtiago Province, Cuba, resting or oro-bed 4 to 6 feet thick, 
collected by A. C. Spencer; 6124, foraminiferal limestone, Ponupo 
manganese mine, collected by T. R. Hill; 6125, railroad cut near ^n 
Nicolas manganese mine, west of San Luis, Cuba, collected by C. W. 
Hayes; 3475, Boston mine, near Santiago, Cuba, collected by A. C. 
Spencer; 7666, from Sierra Guaso, northeast of GuanttLnamo, Cuba, 
collected by N. H. Darton. 

This species ia very close to 0. torameUet Munier-Chalmas, but is 
decidedly smaller, alt the species seen from Cuba being less than 2 mm. 
in diameter between the tips of the arms. 

The specimens from station 6120 are weathered out and are numer- 
ous, greenish in color. 

0. taramettei was described from Villa lady Bruce (Biarritz) ; Monte 
Spilecco (Vicentin) ; Sch5negg, near Kressenburg. 

Oraophracmiiui tcnlptonta, new ipmIm. 
(FUte 9, FIgUKfl 8, 9.) 

The following is a description of this species: 

Test circular, somewhat sellseform, often very slightly so; central portion 
considerably thickened and occupying one-third to one-fourth the dumeter 
of the test ; peripheral portion much flattened and comparatively thin ; exterior 
of central thickened portion, when well preserved, beautifully sculptured, 
with comparatively few raised papillte, between which the surface is depressed 
and reticulated aa in 0. marUue Schlumbeiger; peripheral thin pfHiion of the 
test usually smooth when the surface is well preserved. 

Vertical sectiooB show thickening up to 1.5 mm. in the central portion, 
while the periphery is often but 0.25 mm. in thickness. Equatorial chambers 
small, increasmg hardly at all in diameter from the center to the periphery, 
cenbal embryonic chambers not well shown in the sections, but at least 6 to 8 
times the diameter of adjacent equatorial chambers. Peripheral portion 
without pillars, central portion with very strong pillars, thick, with a diameter 
one-third to one-half their length and increasing very shghtly in diameter 
toward the surface; lateral chambers in columns between the pillars very thin 
compared to their breadth. Central portion of the outline decidedly undulate 
from the projecting ends of the pillars. 

Horizontal sections show very numerous equatorial chambers, elongate, 
several times as loi^ as broad; lateral chambers in section appearing as 
polygonal lighter spaces surrounding in a sin^e row the solid, opaque, circular, 
elliptical, or irregularly polygonal pillar sections, toward the periphery, where 
the pillars are wanting, forming an irregular-network somewhat similar to the 
arrangement in 0. dispanaa Sowerby (Bull. Soc. Geol. France, ser. 4, vol. 3, 
plate 12, fig. 51). 

Diameter 5 to 7 mm. 
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Type Q}ecimen (U. 8. N. M. No. 328187) from Nuevitas, Cuba, col- 
lected by A. C. Spencer. 

TliiB species in general appearance resembles 0. marthas Schlum- 
bei^er, especially in its characteristic surface ornamentation, but the 
vertical section seems to be very different from that figured by Schlum- 

Ortiutphngmiiui pnctuUta, new •p«clM. 
(I1at« 9, F^;urea 6, 7; FUte 10, Figure 1.) 

The following is a description of this species: 

Test circular^ lenticular, thickest in the middle, thence gradually thinning 
toward the penphery, which is without a carina or thinner portion, thickness 
about one-fifth the diameter; surf ace finely pustuloae, papSHa larger and more 
numerous near the central re^n, thence gradually decaeasiiig in siae and 
number toward the periphery. 

Vertical section shows the general form, equatorial hand very thin, increas- 
ing hardly at all toward the periphery, pillars numerous, scnnewhat l^ckened 
toward the surface. 

Horisontal section shows equatorial chambers elongate, rectangular, 
length about three times the breadth, annuli irregular in width, pillars irregu- 
larV rounded, remote, largest in center, decreasing gradually in sise toward 
the periphery, intermediate space filled with the irregularly polygonal lateral 



Diameter 3.5 to 5 mm. 

Type specimen (U. S. N. M. No. 328188), section from station 3567, 
lowermost 100 feet of Tertiary running in above serpentine, northwest 
of Recreo, Matanzas Province, Cuba, collected by A. C. Spencer. 
Specimens, also apparently of this species, were obtained at station 
3448, limestone from hilMde south of Ponupo manganese mine, Ia 
Maya, near Santiago, Cuba, collected by T. W. Vau^ian. 

This is a larger, flatter species than 0. cubenais and is easily distin- 
guished in the sections. ' 

fMhnjhrmpnhit auHHt*, Otm sp«Cl«B. 

(Plate 1, Figure 1; Hate 2, figures 2 and 3 ^ Plate 4, Figures 2 and 4.) 
The following is a description of this species: 

Test flattened, octagonal, surface with 8 raised ribs radiating from the 
central, somewhat raised umbo to the periphery, triangular areas between 
thin and flattened; umbonal area raised and rounded, with definite pillars 
appearing as difFerences in coloration in the type, radial ribs with numerous 
raised areas and pillars scattered along their whole lei^h; diameter about 
12 torn. 

Vertical sections show the greater diameter of the equatorial chambers at 
insular intervals and the irregular, almost serrate character of the donul 
and ventral surfaces due to the fine projections of the surface, especially 
along the ribs. 

Horizontal sections throt^ the equatcnial chambers were obtained only 
in small fragmentary bits, but enough to show the typical recta n gu l a r cham- 
bers of the genus. 
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Type specimen (U.S.N.M. No. 328180) from St. Bartiiolomew, 
Leeward IslandB, U. S. G. S. No. 6895, spur on soutbeaat ade of cay 
nortiiwest of St. Jean Bay, 170 feet above sea-level; T. W. Vaughan 
collector. 

Specimens are very numerous in this material; but a »n^e specimen 
was obtained showing the surface conditions with the radiating ribe. 

Although it is specifically different, this species is closely related to 
Orthophragmina mariannensig Cushman, from Marianna, Florida. 

There appear to be from 5 to 8 layers of superimpoeed chambers at 
each mde ot the horizontal zone of chambers as shown in the sections. 
A few of the smallest specimens show the proloculum, but it is not well 
developed or not sufficiently well preserved to make out its characters 
clearly. The sections given on plate 2, figures 2 and 3, show the general 
characters of the vertical section. 

Occasional oblique sections show the rectangular equatorial cham- 
bers characteristic of Orthophragmina. 

This is the specimen ipentioned by Vaughan as "OrbUoides sp., 
Uu^, stellate form" (Vaughan, T. Wayland, Cam^e Inst. Wash. 
Year Book No. 13, p. 359, 1914). 

Oitiio^ingmliut mu^iuta, new spedM. 

(Plate 1, Figure 2; PUte 2, Figura 4.) 

The following is a description of this species: 

Test lenticular, circular, central portion strongly raised and umbon&te, 
regularly curved down to the broad peripheral flai^, which is ^ain thickened 
□ear the peripheral margin; surface comparatively emooth, very slightly 
granular, but not at all papillate. 

In vertical section the central portion is seen to be strongly biconvex, but 
not much wider than either part of the surrounding maipn-like thinner portion, 
again thickening toward the extreme peripheral margin, which is roimded. 

Equatorial chambers small, in the center very narrow but increasing 
slightly but gradu^y toward the peripheiy, where they are not more than 
0,1 mm. in height. The chambers are convex on the peripheral side, almost 
semicircular in some specimens. Lateral chambers very small and often 
difficult to distinguish, even with an enlargement of 20 diameters (plate 2, 
fig. 4). In the central portion there are many layers of these lateral chambers, 
^en 30 to 40 layers on either side of the equatorial hand. This number 
decreases aa the convexity becomes leas, and over the fiattened margin there 
are but 6 to 8 layers ot lateral chambers. At the border this number is some- 
what increased, but falls off again at the extreme outer margin. There are 
traces of pillars in the central umbonate region, but they are not prominent. 

Diameter of the type specimen 12 to 14 mm. 

Type specimen (U. S. N. M. No. 328190) from St. Bartholomew, 
Leeward Islands; IT. S. G. S. No. 6924, from a bed of limestone on 
pdnt on the northwest side of St. Jean Bay; T. Wayland Vaughan 
collector. 
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I«fldocycUni canelM Lamofaw aad Dottrlllt rar. yvniagnaaii^ n«w wuittr. 
(HiLte 12, Figurea 7, 8.) 

lite foUowii^ is a d^cription of ttuB variety: 

Teat differing from the typical form of the apecies mainly in the form of the 
lateral chambers, which are somewhat broader, and with the upper wall 
decidedly arched; embryonic chambers either two, Bubequal or very unequal, 
or several, the equatori^ chambers hexagonal or obscurely diamond-ehap^. 

Type material from U. S. G. S. station 7348, from flexure 2 miles 
soutii of Yumaguna, Cuba, collected by O. E. Meinzer. 

At this station the material is largely composed of this species, as the 
section (plate 12, fig. 8) 'shows. None of these sections happens to 
be exactly verticaL The variety shows the embryonic characters of 
all three of Douvill^'s subgenera: equal chambers, as in the type from 
Panama (Isolepidina) ; uneqiial, one small, the other partially enciroling 
and kidney-shaped (Nepta'oUpidina); and with two irregular lai^ 
embryonic chambers and two or more small ones {PlioUpidind). The 
latter condition is shown in plate 12, figure 7. 

In gross appearance, color, and general characters this material 
very strikingly resembles that from Bohio, Panama, the type locality 
for L. caneUei. 




Fja. 6. — Lapideei/eUaa atn^Ui Lemoine ftnd R. DoutHU th. yuntaiptninti*, new Tail*^. 
X 60. a, embiyonlo ehamben, aevenl in numbor and irreffular in om IPlioltpidina). 
h, nbawing embryonio ohamban of a Bpeoiinen whcm these chntnben are equal in liM 
{ItaUpidina). Spedmena from ataUoD 7&iS, 2 tmlea south of Yumagiina, Cuba. 

LepidocTElbiA idiliimberKeri Lomobio and R. DovtHU, 
Ltpideevdiria adilumbtrawi Lemoiae and R. DourilU, Soo. afid. Fianoe, Paltent., toI. 13, 
M«m. 32, p. 14, pUte 1, Bg. 10: plate 2, fie 6; 1904. 

The following is a description of thb species: 

Test lai^, eompreesed, lenticular, thickest in the central re^on, from which 
it gradually thins out toward the periphery, somewhat flexuous and slightly 
saddle-dbaped ; surface fairly smooth or somewhat finely granular, the granules 
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representing the atds of the noaU pilbn; surfMe often aneren, due to the 
raised peripheral walls of the lateral cbambem. 

Vertical aectitHi ebom tlie general shi^, thin, gently curving from the 
center to the peripho-y, sli^tly curred; the piUais numerous and cmfipara- 
tively small, a very few la^er pillars in the central region, T<ntical columns 
of lateral chambers with numerous low, flattened chambers wiiAing up each 



Horisontal secti<m shows hexagonal chambers, but mrae numerous equa>- 
torial ones with t^ outer wall convedy curved, walls rather thick. 
Diameter 25 to 35 mm. 

Lemoine and Douvill^ regard this as a mutation of L. dHatata. They 
record this species, eepecjally from Spam at four localities in Anda- 
hioa, at Ba&oa, and Pont du Guadalquiver (Puente Viejo), and at 
SeDa and Pefiaguila, province of Alicante, stages not given. It was 
collected by O. E. Meinxer m Cuba at the following stations: 7512, 
Ocujal; 7518, sout^ side near west end, Los Melonee Mountain; 7522, 
Mogote Peak; 7543, limestone outcrop, east mde of Yateras; and by 
N. H< Darton at 7664, north dope oS La Piedra, northeast of Jamaica, 
northeast erf GuantAnamo. 

Lqidoqrtlfais pairala, a«w tftdm. 
(PUte 3, FigniM 4 to 7.) 

The following is a description of this species: 

Test lenticular, circular, central region thickened, gradually i^iminjifhing in 
breadth toward the periphery, which has a thin flange-like border, surface 
fairly smooth. 

Vertical sectioD showing the general form of the spedee; equatorial chambers 
gradually increasing in size toward the periphery, where they may be 4 to 5 
times as high as long; outer surface slightly convex, chambers of the central 
region in section nearly aqu&re; lateral chambers 8 to 10 in a vertical column 
in the central r^on, and thence gradually diminishing in number until near 
the periphery there may be but a single layer of the lateral chambers, central 
portion with definite pillars, largely confined to this r^on. 

Horizontal section shows the usual form of the equatorial chambers for this 
genus, the embryonic chambers either subequal or with one sl^tly la^er 
than the other. In the section illustrated on plate 3, figure 4, a pectmar con- 
dition of these chambers is shown, where the two embryonic chambera have 
a series of chambers, apparently ocoled about them. Tms is an unusual cbw- 
acter in this genus. 

Diameter 5 mm. 

Type specimen (U. 8. N. M. No. 328191) from U. S. G. S. station 
6862, from lower bed at Hodge's Bluff, Antigua, T. W. Vaughan, 
collector. It is very abundant in material from certain layers at this 
locality, lliis species also occurs at station 6S54, Rifle Butts, Antigua. 
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L«pMo<7Glliia moTKani LtmcAie and R. DonvfllC 

(Fl&te 11, Figum 1 to 3; Text-fig. 7.) 

Ltpidaegdiita cf. maninata H. DouvilU, Soo. Giol. Fnutee Bidl., ser. 3, vol. 18, p. 1001, IBOO. 

Lepidaeveiina morgani Lanune and R. DouviUfi, Soo. Qtol. Fnnoe, Pal6oDt., rot. 12, Mim. 

82, p. 17, plat« 1, fisa. 12, IS, 17; pUte 2, fiss. 4, 12; pUte 3, fi«. 2: 1904. 

The following is a description of this 
species: 

Test small, discoidsl, much thickened in 
the central portion, from which it tapers 
rather rapidly to the subacute periphery, 
central protuberant pcHtion with a senes of 
lai^ pustules ranging ham S to 12 or more m 
number, of which one is usually central, 
surface reticulate between the pustules; the 
marginn stellate; periphery of the test thin 
and sUghtly reticulated by the walla of the ~ ^,^,„^, 

eq^torial chambers. I^. 7.-L.pa«»rf,n« ««»va«. i* 

Vertical sections show the general form mdneMidR.Dou'niu. EmtnToma 
and curvature of the surface of the test, the ohambm. X 36 Bpeamen from 

few pillars in the central r^on rapidly in- «totion 7643. imiMtone ouwrop, 
■ z in diameter toward the surface of ^"^'o' ^**^-^ Cu^ 




the test; lateral chambers with the outer wall convex, averaging about three 
times as wide as high; in the central region with as many as 10 chajubeis in the 
vertical columns; equatorial chambers not increasing rapidly in height; height 
of those at the periphery not more than double that of those near the oenter. 

Horieontal sections show the embryonic chambers, which are unequal, the 
larger one partially surroundii^ the smaller, as in the subgenus Nepkrol^n^na 
of B. DouvillS and the equatorial chambers more or less diamond-shaped, as 
in that subgenus. In other E^>ecimen8 the outer wall of the chamber is convex. 

Diameter 2 to 5 mm. 

Distribution. — Specimene seemingly identical with this species were 
found lit the foUowii^ stations in Cuba: 7513, limestone, outcrop where 
FfJmer Trail joins Ocujal Trail; 7516, west end, Los Melones Moun- 
tain; 7543, limestone outcrop, east side of Yateras; 7554, south of EI 
Jigue, 5 miles above mouth of Yateras River on west side, collected 
by O. E. Meinzer. Specimens, the sections of which are imperfect, but 
probably belonging to L. morgani, were obtained by O. E. Meinzer at 
station 7519, limestone from drift near top of landslide next north of 
Los Melones, and 7522, Mogote Peak. The specimens whose exteriors 
are figured were obtained by N. H. Darton at station 7664, north slope. 
La Fiedra, northeast of Jamaica, northeast of Guantdnamo, Cuba. 

Lemoine and R. Douvill^ record this species from four localities in 
Aquitaine (Abesse, Mimbaste, Saint-Etienne-d'Orthe, and Le Man- 
dillot), from four localities in Spain (Ba^na, Pont du Guadalquiver, 
Sella, and Pefiaguila), and from Madagascar. The stage is indicated 
as Aquitanian but not definitely given. 

It is a very distinctive species, and the Cuban specimens seem to differ 
in no eesential characters from those figured by Lemoine and Douvill^. 
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LapldtKydiM imi^IihU (MldwlotU). 
(Flkte 12, F!gui«s 1, 2.) 
a Mldulotd, Sou. Ital. BoL Mttn., toL 33, p. 397, pUto 8, fix. 4, 1841. 



The following is a deBcription of this species: 

Test of small or medium size^ lenticular, thickest in tlie ceutral r^on, thenoe 
tapering gradually to the penphery, which in the adult fonns a thin flange 
around the thicko' central portion; central portion with numerous prominent 
pustules, rather evenly placed and of good me, representing the outer end of 
the pillais; flange smooth, except for roughness caused by weatb«ing. 

Vertical section shows the general shape already noted, the numraous pillars 
giving an undulate outline to the central tbidtened region, pfllars rather 
crowded at the center, but separating toward the periphery, increasing very 
rapidly in diameter in the first quarter or third of their length, thence keying 
about the same diameter to the surface; lateral chambers in single columns 
between the pillars, equatorial band of chambers rather narrow and thin, 
increasing in height toward the peripheiy. 

Horisontal section shows the equatoriu chambeis to be in general hexagonal, 
oooaaonally with the peripheral portion convexly curved; ttw lateral chsmbera 
abo hexagonal, especially in the central region, where they are compressed by 
the pillars. 

Diameter up to 12 or 16 mm., usually less. 

Distribution. — Lemoine and R. Douvill^ record this species from 
Rosignano, Montferrat, Pi^mont, and Colli Tonnesi, Turin, Italy, 
and from Pont du Guadalquiver and BaSna, Andalusia, Spain, stage 
not given. It was collected at the following stations in Cuba by O. E. 
Meinzer: 7512, Ocujal; 7513 ?, orbitoidal limestone, outcrop iriiere 
Palmo* Tnul joins Ocujal Trail; 7518, south side near west end, Loa 
Melones Mountain; 7519, orbitoidal limestone, from drift near top of 
landslide next north of Loe Melones; 7521, limestone, top of Mc^te 
Peak; 7522 7, Mogote Peak; 7543, limestone outcrop, east side of 
Yateras; and by N. H- Darton at station 7664, north slope of La Piedra, 
northeast of Jamaica, northeast of Guant^Lnamo. 

Lemoine and R. Douvillfi had only the microspheric form of the 
species, but the Cuban material has megalospheric speomens. The 
embryonic chambers are rather thick-walled and unequal in size. 

Lopldo^idma Bumatraiiift (H. B. Brat^). 
(FUtfl 12, Figum 3, 4.) 

Orintoidei tvmatrmtit H. B. Brftdy, Qeol. M*c., Mr. 2. v<A. 2, p. S3e, pl«t« 14, fig. 3, 1875; 
jM>rb.Mijii.Ned.-0<Mt.-IiKlla,voL7,pt.3,p.ISS,pUte3,flc.3,1878; N«wtoii uid 
HtdUnd, Ann. Mac. Nat. Hiat., nr. 7, toI. 8, p. 269, pUte 10, &■■. 7 to 12, 169B. 

LepiJoet/dma ntmafrcnnt Jonea uid Cbainnui, in Andtew*. A Mooognph of Chmtmaa 
bl«n(l. London, p. 244. pUta 20. &«. 0, 1900; Newton and Holland, Jonm. Coll. 
of ScL, Imp. Univ. Tokyo, vol. 27, art. 0, p. II, ^te 1, fie 7, 1003; L«molna 
and R. DouviU& Boe. e6ol. France, Paltoat, vol. 12. M6m. 32, p. 18, pUte 1, fie. 
14; plate S, fig. 15; pUt« 8, Sg. 6; 1904. 

The following is a description of this specicfi: 

Test small, discoidal, thickened in the central portion, from which it tapers 
gradually to the subacute periphery, central protuberant portion gaore or leas 
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pustulate throughout, but these protuberant spots of small sice and covering 
the latger part of t^ area more or less evenly; surface otherwise smooth; 
periphery thin. 

Verti(»l secUons show the general form and curvature of the test, pillars 
entirely lacki^, lateral chambers with the outer surface convex, three or four 
times as wide as high; 6 to 10 chambers in a vertical column. 

Horizontal sections show the embryonic chambers, which are unequal, the 
larger curved about the smaller semicircular one; equatorial chambers irregu- 
lar^ hexagonal. 

Diameter 2 to 5 mm. 

Diatribuiion. — L. sumairensis was obtained in Cuba by O. E. Meinzer 
at the following stations: 7513, limestone outcrop where Palmer Trail 
joins Ocujal Trail; 7516, weet end Los Melones Mountain; 7519, lime- 
stone from drift near top of landslide next north of Los Melones; 7543, 
limestone outcrop, east side of Yateras; 7554, south of El J^e, 5 
miles above mouth of Yateras River on west side ; and by N. H. Darton 
at 7664, north slope of La Fiedra, northeast of Jamfdca, northeast of 
Guaat&aamo. 

This species was described by Brady from Sumatra. It is recorded 
elsewhere in the East from Formosa and the East Indies, and Lemoine 
and R. Douvill^ record it from Rosignano, Montferrat, PiSmont, 
Italy; Ba^na, Pont du Guadalquiver, Pefiaguila, and Sella, Spain; and 
Saint-Etienne-d'Orthe and Mandillot, near Dax, France, probably 
Aquitanian in age. 

In the Cuban material it occurs usually in company with L. morgani, 
and in this connection it is interesting to note that both species are 
^ren by Lemoine and R. DouviU^ from all four of the stations in 
Spain and from three of the four stations in France. 

This species may easily be distinguished from L. morgani by its lack 
of pillars. The pustulate appearance of L. sumatrmsis is due to the 
convex surface of Hlb lateral chambers, those of adjacent columns being 
of unequal height at the surface. 



(Phtell,FigureB4,S.) 

The following is a description of this species: 

Test of medium size, lenticular, comparatively thick in the center, tJience 
tapering toward the sides; central portion convex, changing to a concave 
curve toward the periphery; surface irregularly pustulate, especially where 
somewhat weathered. 

Vertical section shows the (general shape, convex at the center and broadly 
rounded, thence thinning rapidly toward the periphery, where the surface la 
omcave, to the rather poorly developed peripteral border; height or thickness 
of the test about one-third the diameter. Embryonic chamber large and very 
thick-walled, often showing 1 or 2 accessory chambers, also thick-walled and 
rather conspicuously perforate; young specimens show that for a time the 
embryonic chamber is the greater part of the test. Equatorial band of cham- 
bos rather large, even at the bejpnning, the outer wall convex and coarsely 
prorate. L^ral chambers comparatively thick-walled, several times as 
broad as high, somewhat lenticular in section, highest in the middle; the&oe 
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titeir height decreases toward the aides. A comparatiTely snuUl number of 
pillars in the oentral part originating in the wall of the embryonic chamber and 
extendii^ to the periphery. 

HoriEontal section shows that the equatorial chambers are legulariy 
hexagonal and fairly thick-walled, and that those of successive annuli are ot 
very different eases. 

Diameter up to 9 mm. ; height up to 3 mm. or more. 




Fia. 8. — Beodoni of embryooio fllumtMn ol L«putM«ieI(iia anHote, noir «p«da, dxnrinc rwUti<« 
la poiitiaa of two w mora diviidona, and tha ooinpttntjvely thkik ouUr mlL X 3S. 
SpMJmeii* from Umcstoae from drift oeai top of luidilide nen ncotl) of Loa Uoloiwa. 
CuU. 

Type specimen, secUoD (U. S. K. M. No. 328192) from ataUoD 7513, 
orbitoidal limeetone, outcrop where Palmer Tnul joins Ocujal Trail, 
Cuba. Specimens are also numerous in matmal from 7512, Ocujal; 
7519, orbitoidal limestone, from drift near top of landslide Dstt ncrUi 
of Loe Melouea; 7521, limestone, top of Mogote Peak, Cuba. All the 
specimens were collected by O. E. Meinz^. 

L. craaaata is very heavy and thick-walled and in section may be 
easily distinguiBhed from any other Cuban or West Indian ^>ecieB of 
Lep^iccyclina. 

LapUocTcUna mbimtiUiill, new ipedaa. 
(Plate H, Rgurea $, 7; PUte 12, Rgurea 6, 6.) 

The following is a deecription of this species : 

Test circular, much thickened in the central portion, which occupies about 
one-third the diameter of the test; peripheral portion much flattened, thin; 
thick central portion irregularly pa4)iUate, peripheral portion smooth, showing 
almost no tendency to become saddle-6hi4>8d. * 

Vertical -section shows the general thickness, the central lenticular body, 
and the thin periphery; central portion with very numerous pillars, increasing 
in diameter toward the surface; lateral chambers crowded between the pillars, 
very numerous in the vertical columns and much wider than high; equatorial 
chambers increasing in diameter toward the periphery, the outer maipn 
convex and with a series of fine pores. 

Horizontal section shows the equatorial chambere, which are polygonal; tike 
outer margin strongly convex; pillars subpolygonal, with the later^ chambera 
making irregular polygonal meshes between them, toward the periphoy the 
lateral chambers making up the entire test as the pillars decrease in number. 

Diameter up to 21 mm.; thickness in center 4.5 mm. 

Type specimen (U. S. N. M. No. 328193) from station 3478, Nue- 
vitas, Cuba, collected by A. C. Spencer. Other specimens apparently 
this species occur at 7666, Sierra Guaso, northeast of GuanUUiamo, 
collected by N. H. Darton. 
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In diameter and general shape L. subravlinii Bu^;est8 L. rauZinn 
Lemfflne and R. Douvill^ fram Samt-G^urs-en-MaremmeB, Landes, 
France, and Coliunbres, Province of Santander in Spain, but it difFers 
in that it has veay definite pillars and a papillose surface at the center. 
The age of the European material of X. ravlinii is not definitely given. 
Lepldo^cliiM peftmdou, nnr ipsdM. 
(nttt« II, Figaros.) 

The following is a description of this species: 

Test very much curved in two dtrectioos, so that at points 180° frtMn one 
another the two planes of each set are nearly parallel to one another and nearly 
at right angles to those of the other set, strongly "aaddle-shaped," surface 
smooth when well preserved, but usually somewhat cancellate, due to erosion. 

Vertical section difficult to obtain on account of the very much doubly 
curved shape of the test, but shows no {HUars; the lateral chambers about 
three times as long as high; oentrt^ chamber large; equaUnial chamben 
increasing gradually in sise toward the periphery, their height and breadth 
about equal. 

Horiaontal section, which from the shape of the test can be at best only 
fragmentary, shows equatorial chambers roughly triangular, with the outw 
surface convexly curved. 

Diameter 8 to 12 mm. 

Type spedmen, section (U. S. N. M. No. 32S194), from station 3478, 
Nuevitas, Cuba, collected by A. C. Spencer. 

This is a v&y selisform species about one-half the size of L. undota 
Cushman from Antigua. 

L«fldiX7diiia uitinea, n«w ^mIm. 
(Httte 3, Figure 3.) 

The following is a description of this species: 

Teat compressed, circular, rather evenly biconvex, lenticular, central portion 
highest, th^ce gradually thinning toward the periphery, central area strongly 
papillate, remainder of surface less strongly so. 

Vertical section shows equatorial chambers gradually increaung in he^t 
toward the periphery, those of the central region measuring lees thui 0.1 mm., 
those of the periphery as much as 0.5 mm. in height; outer wall of the equa- 
torial chambers very squarely truncated. 

Lateral chambers not numerous in the central thickened r^ion, with only 
6 or 7 chambers in a column, and this number is gradually reduced toward 
the periphery. Central region and the whole test in lesser degree mariced by 
very heavy and numerous pillare, greatest width near the outer end, thence 
gradually tapering toward the center, outer ends rounded, forming the 
papillse of the suriace. In the central re^on the surface area occupied by the 
pillars is greater than that taken up by the lateral chambers. 

In the borisont^ section, or at least in the somewhat broadly obUque sec- 
tion, the equatorial chambers are of the curved Lepidoq/dina form instead 
of the more typical hexagonal shape. 

Diameter of the test averages about 5 mm. 

Type specimen (U. S. N. M. No. 328195) from U. S. G. S. No. 6897, 
from St. Bartholomew, Leeward Islands, from conglomerate and sand- 
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stone below upper limestone bed, Anse Ecaille side of point between 
Anse Ecaille and Anse Lizard; T. W. Vaughan, collector; spedaoens 
apparently weathered out from the matrix are abundant. Also from 
^fi7b, point between Colombier Point and bay next to St. Jean Bay. 
Hand specimens showing sections of this heavy-pillared species are 
abmidant in a hard cherty material, No. 6902, southeast section of 
southwest side of island near N^gre Point, altitude 360 feet; and 6903, 
N. 67° £. from summit of N^gre Point, across low saddle-back of point, 
elevation 220 feet. All the above are from St. Bartholomew. 

This species is related in many ways to Lepidocydina macdonaldi 
Cushman from Panama, in the white limestone at David. The general 
vertical section is much mare heavily pillared in L. anHUea, although 
the figured specimen, not bdng exactly central, shows this much lees 
strongly thui in many of the weathered sections in hand specimens. 

(Plate 1, Figura 3 to 6; Plate 5, figure 4.) 

The following is a description of this species: 

Test large, flattened, aomewhat lenticular, circular in outline, central por- 
tion slightly umbonate, thence gradually thinning towan) the periphery, 
which is bluntly angular; surface generally fiat and smooth, occasionally 
slightly undulating. 

Vertical section shows the equatorial chambers increasing somewhat in 
height from the central area toward the periphery, the periph^ttl end of each 
ch^ber slightly convex toward the exterior; lat^iil chambers broad and low, 
in vertical columns, usually from 7 to 10 chambers in each column in the 
central portion of the test outside the umbonal re^on, thence gradually 
decreasing in numbCT toward the periphery. "Hiere are pillars developed at 
irregular interv^, but these are few in number and of very small diameter. 

Horisontal sections show the hexagon^ equatorial cbainbeis, the annular 
rows of which are very uneven in sse. 

Diameter of largest specimens up to 80 mm. or more. 

Type specimen (U.S.N.M. No. 328196) from Antigua, Leeward 
Islands, U. S. G. S. No. 6862, from lower bed at Hodge's Bluff; T. W. 
Vaughan, collector. Specimens from this locality are numerous and 
very fine. Poorer material, but apparently specifically the same, 
occurs at 6854, Rifle Butts, and 6857, southwest side of Wetherell Mill, 
both from Antigua. 

This species is very near to L. dephantitM Mimier-Chalmas, but the 
two early chambers in the two species do not seem to be at all alike, 
those of L. eUphantina being v^y dissimilar in size and shape, while 
those of L. gigas, as far as made out, seem to be much more nearly 
equal, as is usual in American species of Lepidoq/dina. 

This is a very fine, lai^ species, abundant at the type station. 
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L«fido<7cIbu tuHhiMa, iww ipAdM. 
(Plate 3, Figurefl la, 2, 8, 9; Plate 15, Figiue 5.) 

The following is a deBcription of this species: 

Test of large sise, slightly papillate, lenticular, the umbooate region scarcely 
if at all raised, whole test undulate or saddle-shaped, often bent nearly double. 

Vertical sections of this species show pillars very constant but of small 
diameter scattered throughout the central half of the test and a few toward 
the peripheral portion ; equatorial chambers fairly high and with a series of 
6 to 8 rather lai^ perforations in the peripheral wall of each ; lateral chambers 
thick-walled and rather large, comparatively few, usually not more than 6 in 
a vertical column. 

Diameter in the lai^est specimens apparently exceedii^ 100 mm. when 
complete. 

Type specimen (U. S. N. M. No. 32SI97) from Antigua, Leeward 
Islands, U. S. G. S. No. 6863, High Point, collected by T. W Vaughan. 
^)ecimenB are abundant at this station. Other mat^ial from Antigua 
apparently referable to this specie is from No. 6858, Wetherell Pcnnt; 
6874, Blizzard's Mill; (?) 6880, west side Otto's estate, west nde of 
Golden Grove road; 6881, from bluffs on north side of Willoughby 
Bay; and 6942, bowlders on south side of Monk's Hill, Falmouth. 

This seems to be the hu^est known species of Lepidocydina, being 
lar:ger t^uin L. elephantina. The material here figured (plate 3, figs. 
1, 2; plate 14, fig. 5) from 6869 and 6881 are for the most part com- 
posed of other species, but a few lai^e specimens apparently refaable 
to this are shown with the others. 

LepidoCTCUns imdou, new apedn. 
(Plate 2, Figure 1, a.) 

The following is a description of Has species: 

Test of medium size, much compressed, stron^y undulate or saddle-shaped, 
not at all umbonate, thin throughout, surface slightly granulate, otherwise 
smooth, where worn usually nett^ by the walls of the chambers. 

Vertical section showing apparently an entire absence of pillars throu^iout, 
equatorial chambers nearly square in section, wEitIs straight, lateral cluunbers 
very numerous, low and broad, very thin-walled, 12 to 15 in a vertical c<dumn 
in the thicker portions of the test. 

Horisontal sections showing typical hexagon^ equatorial chambers. 

Diameter up to 25 mm. or more. 

Type material (U.S.N.M. No. 328198) from Antigua, Leeward 
Islands, U. S. G. S. No. 6869, Long Island, Ant^ua. The species is 
very abimdant in this material, making up a large proportion of the 
rock-mass. Specimens are associated with Heterost^na. 

This may be distinguished from other species of LepidtxycUna by 
its saddle-^iaped test, the flat, non-umbonate center, the finely netted 
surface in worn specimens, and the absence of pillars in tiie vertical 
section with the thin-walled chambers. 
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La^docydina tajom, turn t p a d w. 
(FlAt« 3, FigutM 1, 2, b; nftte 16, Flgun 4.) 

The following te a description of this species: 

Test of medium aize, compressed, strongly midulate or saddle-shaped, the 
central portion umbonate, much curved, tluck; the remainder of the test thin 
and flange-like; central umbonate mass with an omamentatitm of pol^tmal 
areas fonned t^ raised ribs; remainder of test fairiy smooth but irregularly 
eroded in most cases. 

Vertical section vitb numerous distinct pillam in the umbonate region, 
broad at the exterior and narrowing to a p(Mnt near the equatorial duunbers, 
flattened peripheral portion with few indistinct pillars. 

Diameter 16 to 18 mm. for typical specunens. 

Type specimens (U. S. N. M. No. 328199) from Antigua, Leeward 
Islands, U. S. G. S. No. 6881, from bluffs on north ude of Willoughby 
Bay. 

This is a very strildngly ornamented species and hardly like^ to 
be mistaken for any other, especially with its very strong saddle- 
shape in addition. It was not seen in any matraial from the other 
Antigua stations, but is very abundant at this station, as the photo- 
graph (plate 3, fig. 1) will show. 

MILI0LID2. 

SpinbKiiUaa spedes (T). 
(Plate S, Figures 9 uid 12.) 

A section showing longitudinally a specimen bf Spirolculina and 
an oblique section of a similar specimen are reproduced on plate 5, 
figure 9. This is from U. S. G. 8. No. 6949, Simson Bay Point, St. 
Martin, Leeward Islands. In this material, in which specimens of 
Orbitolites are abundant, qiecimens of SpirolocidiTui are frequent, but 
as they show only in section, it is not possible accurately to determine 
them specifically. In a section from U. S. G. S. No. 6966, southwest 
shore of Crocus Bay, Anguilla, there is a transverse section of a Spiro- 
loculina with convex periphery and concave faces (plate 5, fig. 12), 
but whether it is the same species as that from St. Martin is prob- 
lematical. The associated species at each locality are very different, 
however, as the abundant genua in St. Martin is Orbitolites, while in 
Anguilla it is Heterosteginoides. 

QulnquelDCnUna aKlntiiuuis d'Orbigny. 



Occasional very typical specimens occur at Zone H, Rio Cana, and 
at Bluffs 2 znd 3, Cervado de Mao, Santo Domingo. It may be noted 
that these specimens are almost exactly like the figures given by 
d'Orbigny rath^ than those of recent matmal given by later authors. 
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QtdnqiudocnUiia ravlwiuu d'OiUgnj. 



A few Bpecimens with the typical ornamentation of the spedee 
oocurred at Zone I, Rio Cana, and Bluff 2, Cercado de Mao, Santo 
Domingo. These are almost exactly like the Cuban monograph fig- 
uiee, b\it very different from the figures assigned to this species by later 
authors. 

QnliutulocuUiu Auboriaiu d'Oriiicn. 
Qmnfleeu&ia aiibenana d'OiUgny, la Da 1& Sun, Hlrt. FIl Pol. Nat. Cuba, " Fofaufr- 
iniftoM," p. lOS, pUM 12, fifi. 1 to 8, 1839. 

Very typical specimens occur in matmal from Zone H, Rio Cana, 
and Bluffs 2 and 3, Cercado de Mao, Santo Domingo. These are more 
closely like the original figures of the type than of later figures of other 
authors. 

Specimens are rare in the Bowden maxl of Januuca, but are very 
typical, like the Santo Domii^^ specimens, and like the original figures 
given by d'Orbigny in his Cuba monograph. 

Typical specimens also occur in the Miocene of the Panama Canal 
Zone and Virginia. 

Qnliiqadoctitlna pnlchdU d'Otbignj. 



A few specimens with characteristic ornamentations occur at Zones 
H and I, Rio Cana, and Bluffs 2 and 3, Cercado de Mao, Santo Domii^. 

QulnqnalocoUaa goalterlaiu d'Orblgny. 



Spedmens seemii^y identical with this species as figured by 
d'Orbigny occur at Zones H and I, Rio Cana, and there are question- 
able specimens from Bluff 3, Cercado de Mao, Santo Domingo; but . 
they are rare, two being the most from any one station. 

QuinqiMlociiUiia spedM cf. Q. kerimbatica (H«n»-All«a aad Bariuid). 
(Plate 13, Figuie 6.) 



Lai^ Specimens seemingly identical with the recent species described 
by Heron-Allen and Earland from the Kerimba Archipelago off the 
southeastern coast of Africa occiu* both at Bluffs 2 and 3, Cercado de 
Mao, Santo Domingo. In their size, shape, and peculiar type of 
coarse, irregularly reticulate ornamentation these fossil specimens are 
strikingly like the recent African-Indian Ocean specimens. The same 
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species occurs abundantly in the recent Philippine material, and MUlett 
records it from the Malay Archipelago under the name MUiolina 
parkeri. This is a rather interesting distribution, corresponding some- 
what with what Vaughan has shown for some genera of corals now 
extinct in the West Indies, but found living in the Indo Pacific. 

QnioqiialociiUiia paikari (H. B. Braij) rai. bowdraMuis, new -ntittf. 
(PUte 14, Figure 6.) 

The following is a description of this variety: 

Variety differing from the typic&l mainly in the reduced amount of the 
omamentation, wUch in the variety oonsiste of several short obliquely trans- 
verse ridgBs conSoed to the periph^ of the teet, which is bluntly aogled. 

Length 0.5 nun. 

Type specimen (U. S. N. M. No. 328200) from the Miocene Bowden 
mari, Jamaica. 

The typical form of the species is known from the East Indian r^on 
and the Red Sea. 

QoiiiqttdocaUiui ^odM (?). 
(Fht« 5, Figura 8.) 

A single section of a portion of a specimen of QuinquelocuUna was 
noted in a section from U. S. G. S. No. 6966, southwest shore of Crocus 
Bay, Anguilla, 30 to 60 feet above sea-level. From what is present 
this is apparently a smooth, ai^ular species, but nothii^ further can 
be made of its spedfic determination. 

TrifaKnliu McAriiuta d'OrUcBf- 

(FUte U, Figure 4.) 

TrOoeidiita tricarinala d'Orhiffiy, Aim. BA Nut, vol. 7, p. 209. 1S20. 

UitioUott Mcartnala H. B. Brady, Rep. Toy. CAaOeniKr, Zoolocy, vol. 9, p. IflE, plate 3, 
fin. 17 •. 6, 1684. 

A single specimen of this tricarinate species was found in the Bowden 
marl from Bowden, Jamaica. It is not sharply carinste, but the 
aperture is very chwacteristic. 

Trilocaliiut biDiic>ti>rQt>ui d*OtUcaT. 



A few finely striate spedmens from the Bowden marl, Bowden, 
Jamaica, are very amilar to the figures of this species given by d'Or- 
bigny from Cuba. In the Challenger Report, Brady refers this species 
with a question to the lata name T. boiteana of d'Ch-bigny, but tiie two 
seem to be distinct and the fosdl specimens under considraaticm are 
certainly very close to T. brongniartiana. Brady's reference to their 
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being "young examples, in a, Triloculine condition" is enxmeous, as 
the young of TrUoculina is quinqueloculine in the microsphOTic fonn 
at least, iriiile the young of Quinguelocidina is quinqueloculine in botii 
forms, micTospfaeric and m^aloepheric. Our specimens, too, are 
larger than those figured by Brady as T. boueana. 

TrilocaUu fichtaliaaa A'OMptj. 



A single specimea referred to this species was found in the material 
from Bluff 3, Gercado de Mao, Santo Domingo. 

BBocoUiu flpedM. 

Two small specimeos of BUoculina were found in the material from 
BhilF 3, Cercado de Mao, but are not in conttition to identify them 
^>ecifically. A single small specimen was also fotmd in maai from 
station 3461, gorge of Yumurf River, Matansas, Cuba, collected by 
T. W. Vaughan. Specimens referred to B. buUoidet d'Orbigny were 
obtained from the Miocene of the Pimama Canal Zraie and from 
norida. 

VortelmdiiM uulf i'OMgnf. 

rtrUbnlii»m toMtit d'Oiticny, in De l> Sagra. Hiat. Fli. PoL Nat. Cuba, "FrasminlfirM," 
p. 61, pl>t« 7, fifi. 14. IS. IS9». 

From the material from Zone H, Rio Cana, Santo Domingo, a single 
specimen was obtained. It is of the form figured by d'Orbigny as V. 
casn» and has the typical ornamentation, although somewhat eroded. 

VcrtateiUna ctilAta d'OiMmjr. 
(PUte 14, figura 3.) 

Jones and Parker record this species in their list of Foraminife9« 
from the Bowden marl, Jamaica. I have found a single specimen in 
my material, figured hOTe. 

PwMrapUs p6itiutu Ponkli TAT. dlvcoidvtv FllnL 

P wwrp p te 9«rtun» var. dUooiibut Flint, Aon. Bep, U. S. Nat Ho*., ISa7, p. 304, pUte iV. 
fl^'l. 2, 18M. 

These qiedmens from Bhiff 3, Cercado de Mao, Santo Domingo, 
are identical with this peculifU' variety described by Flint from the 
shallow water of Key West Harbor, Florida. 

P«nerapUa psrtiiraB Font^ vaiiMr. 

A mngte specimen from Bluff 3, Cercado de Mao, has the typical 
form of Orbiadina adunca, but, as die chambers throughout seem to be 
undivided, the specimen is a true Peneroplis. 

Digiliz^dbyGoOgle 
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SpecimenB of this common West Indian Bpecies occur at Zones H 
and I, Rio Cana, and Bluffs 2 and 3, Cercado de Mao, Santo Domingo. 
OfUenliiia am^naati d'OiUfny. 
(FUte 7, Figure 6.) 



Orhieulina eompnna d'OiUssy, In Da U Bu^m, Hiit Ka. Vol. Nat. Cubs, "F 

p.ee,pUtaS,fii«.4to7, 1S3S; JoDM, Puk«r, utdH. B.Bra>lr. Cm Pemn., rai. 
800., vol. 19,p.21. pUt«3,flc.43.1866; HOI. BuU. Mu«. Comp. ZoOl., To).34.p. 
147, ISM. 

The following is a description of this species: 

Test flattened, circukr or elliptical in outline, early chatnben spiral, soon 
exteoding back to make a croeder-formed test, after which by further elonga- 
tions the chamber ends meet and fonn annuli; wall calcareous, smooth, aper- 
tures circular openii^ about the peripheral wall. 

Diameter up to 3 mm. 

This species is not uncommon in the Bowden material from Jamuca, 
but is frequently brok^i, due to the thin, entirely calcareous teet and 
the weakness that easily develops along the sutural lines. In Hill's 
list of the species identified by Doctor Bagg both 0. compressa and 
O. adimca are given. Among the specimens I have seoi there is none 
that is the typical thick form of 0. adunca; but all are Hon, flattened, 
and develop annuli very early, and, therefore, are typical O. compressa. 
OrbiteditM (Soiitu) diqilBZ Cupaotor. 
(Phte 6, FigtmB 9, 10.) 

The matmal from U. S. G. S. No. 6949, SimBon^Bay Point, St. Martin, 
numerous specimens of a medium-sized OrHtolites. Vertical sectiona 
of material from this station are shown on plate 5, figure 9. As a rule 
the specimens are much like 0. duplex in section. According to 
Douvill^, current conceptions of Orhib^Hes need much revision. The 
true Orbitolites, with O. complancUa as the type, from tiie Eocene of the 
Paris Basin, seems to be not found Uving at the present time.yA 
portion of a horizontal section from U. S. G. S. No. 6894, southwest 
ude of Crocus Bay, Anguilla, shows a few chambers in which the con- 
nections between the adjacent chambers seem much more like t^ose in 
Sorites Ehrenberg, which, according to DouvillS, includes the recent 
species 0. marginata and 0. duplex. The fossil Orbitolites need a 
careful revision from a study of carefully sectioned material. 

Specimens very similar to the above occur at the following stations 
in Cuba, collected by T. W. Vai^han : 3440, northeast part of Santiago, 
in marl on hilMde; 3443, northeast part of Santiago, marl at foot of 
hills, and 3446, first deep cutting on railroad east of 1a Cms, near 
Santiago. 
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OiUtoUtw coflipUiiata (Lanuftk) nila^. 
OtMoUm etmtflanala (lamarok) H. B. Bradr, Bcp. Tor- CtaII«n(Mr, Zooloty, vol. 9, p. 218, 
pUte 16, fie. 1. 1884. 

llie fonn ctf 0. complanata, vray abimdimt in a fine sandy material 
from Bluff 3, Ceroado de Mao, Santo Domingo, differa from the ordi- 
nary form of this specieB in being thinner, more like 0. duplex, but 
with tbe multiple chambers of O. eomplaruUa; the apertures, however, 
occur in a very narrow band along the center of the peripheral face. 
These characters are very constant. 

AlTMdina ^edM (?). 
(Plate 5, Figure 14.) 

A ungle specimen, apparently a longitudinal section of Alveolina 
occurs in sectioned material from U. S. G. S. No. 6949, Simson Bay 
Prant, St. Martin, Leeward Islands. It occurs with abundant (Mnioliie$. 



ibyGoogle 



byGoogle 



1. Orthophraoniina antiUea. n. sp. Type apecinicn, X 4. Radiating riba and central uivil)onal 

2. Orthopragmina maroinala. n. ep. Tjtx! speciraen, X 4. Upper raaiwnal portion o( sjicpimcn 

broken awav- 

3. LepidocffcliTia ait/at, n. sp. Type specimen. 0,8 natural siie. Specimen incomplete. 

4 and 5. Lepidocyclina aigaa, a. sp. Two smaller specimens from type locality, 0.8 natural size. 
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1. Rock specimen, O.H nutuial aizc. mode up largely of (a) Lepidocydinaundosa.a. 'p.. and (b) Hei 

eroalegina aniitlca, n. sp. 
2 and 3. Vertical aectioiuj of Orthophragmina aniillea, n. sp. X 16. 
4. Vertical section of part of ceotral umbonal portion and peripheral fIani;G and th'ickencd peri- 

pherj' of Ortho]ikragmina mareinala. n. ap. X 16, 
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♦ 



1, F.ock speclm 



I, 0.75 n. 



imdc up 



.racly of (n) Li pidoryrtina tuidiUata, n. ap., (6) L. 



le of s|>ccimen shown in fiR. 1. 
3. Ltjiidocydina aiililUa, n. ap. Vertical section. X 15. 
i. Lepidoeyrlina parcula, n. sp. Section somewhat (il)lii(ur, ahiiw 

chambera, with few chambers following a trace nf a »p 
3, 6, 7 . Lepuiocyclina parmila, a, up. Vertical or rfighlly oblique M 

lateral chambers. Figs. 5 and 0, X 15; fig. 7, X 7.5, 

8. Lepidocuclina undulala, n. !^p. Fonion of horizonlal fccrion. 

9. Lepidocuclina undulala, n, sj). Portion of vertical seetinn. )< 



ng two slightl.v unequal early 
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1. ffummuliles aniUlta, n. sp. Photograph o[ type spec-inien. X 5. j^jjccinipn somewhat erot 

showins truce:) nf ehainlior waJlu. 

2. Section of porlion on A', anlillra. n. ap. X 20. At upper right hand are fen- equatorial ehi 

hers of Orlhophragniina antilka. n. »p. 

3. Ifammiitiles parcula. n. ?p. Aceidental nealhered epceimcn. X S. 

4. 5,snd 6. Vertipol section of A', parvula, n, Mp, X 20. Finure 4 alwi shows a vertical sect 

of a portioD of Orlhophraaniii'a anlilka. n. sp„ through two radial ribs. 
7. Gypsina etobulua. Rcuw,. Transverae section. X 20. 
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1. HflfrotleginaanliUca. a. Bp., \'cr(ieal src'tirms, one 


9. .Sf.,>.JiwF,/;ii(i -]>. SiH-tii)i> ot I 


A-o srienmei 




vrrtirnl M'r'tidti^ iiF Orhilvlil 




2. OWiquo eection of H. anlillm. n. up., showing 


Carpc'DliT. X 2(1. 




some of the chambeilrl^. X 20. 


10. Hi)rizonlnl srclion throuah a 




3. Carpenleria proleus, n. «p.. swtion tlirriUKh scvvTai 


<M,il.,lil,„'l^,,lei(yrp-.;i<f 


T. X 20. 


chamlien). X ■21). 




20, froiinJ 




hS>a. AngiiilUi. 




tion ot the hexoaonnl chnmlicr*, X 20. 


12. S/'ir>,lor;li.m >•„. Transvprue 


-Pclion. X 


3 and 6. HelfTosleainoiden anlillm. n. fp. X 20. 


11). W'l'./fjiTi'ia »1>- Soclion. X 


30. 




U. .4/r.u/i-nasi.. Section. X 2( 
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5. Ttxtularia CmrreHi 

fl. Ttxtularia barrtUi 

7. Tadularia barrttti 

8. Critteliaria caUar 



]Qca and Parker, end view, 
jnes and Parker, front view. 
)nes and Pajker, horiionlal n 
■. (Mjn'nosa, □. var. X 20. 



I, ahowing divisiona of th« inferior. 

Coogle 

iwinB irrpitular labyrinthio interior. 
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Cuneotina paronui d'Orljinnv. X 1*2. fi. Orhiculina TOWipCfeaa d'Orbignv 

C«n«)(ioo poconim var. OJiiiMKra. 11. v»r. X 12. 7. Auiplusltai"al"'«i"ui d'Orhiuiiy 
t, and 5. Xodotaria rtriehralia B^ll^c■h. X Vl. All liijceiiiicns from the Bowdcn mad. 
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1. Frondicularia alala d'Orhigny. X l.i. From o. Xonhiiinn 

Bowden marl. G. Rotalijirm 

2. CrUieltaria boicdenenaie. n. ap. X 13. Kmni 7513. 

Bowdenmarl. 7. Linrfm.ra sp.7 X IK. Ciilja, Stalio;i^-WR. 

3. GtobteeriTUiBp.? X 18. Culm, Station 7004. H. Lindrrina f 
*. PolBmorphinasDJ X IS. Cuba.Stiitiou 7(iM. 
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1. Gypiina glohuliu vol. pHarit H. B. Brady. Exierior X 15. From Bowden marl. 

2. Gupaina glohulua var. pilaris H. B. Bradj-. X 15. Spction from Bowdeii marl. 

3. OrthophTogniina cubensU. a. xp. Vertjiuil HWIion. X 20. Cuha. Station :i44». 
4 nnd 5, Orthophraamina crassa, n. sp. Verticnl Hiclionii. X IM. Cuba. Stution 6122. 

6. Orlhophraomi/ta puslulala, n. B,p. EnlcrJOT. X 20. <'uha, Stution 3478. I..:l.\l 

7. OrthopkraQinina jniKlulata, a, ap. Slightly oblique Hcotion, showing e<|uatorial chambers, 

lara. and lateral chamlxirs, X 211. Culm. Station 3687. 

8. Orthoi^ragmina sculiiturala. a. sp. Vortical section, X 20. CuImi, Station 347S. 



yGoo«?le 

bcre, pil- t^ 
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1. OrtHophrae''i>iio itustulata, n. ep. Oblique xoclion. X 16. Cuba, fjlatioii 'M-t>i, 

2. Section of rock from Cuba, Station 6135, shon-ini; vertical sections of Orlhophragmina crama, 

n. sp. (larRe), O. rubrjiau (iflnali at Itotlom). and O. sublaramrltef , at rip' 

3. Section of rock from Culm, scr'tions of Orllinphraamiiia cubensia, X 16. 

4. Section of rock from Culja. Station 34"6, Hliowing several sections of Orlliophragm 

a. sp. □□ right and one of O. enuta, u. xp. on left. 
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1. Lrpidncydina morgaii Lcmoinc and R. DouvilK. Ext<^rior, X 6. Cuba, iStation 7664. 

2. LepidocBclitw morgani Lenoire and R' Douvillfi, VerlicBl seclion. X 18- Cuba, Station 7664. 

3. LepidocycHna morgani Lenoire aod R. Douvill6. Vertical section. X 16. Cuba, Station 7543. 

4. Lepidocydiim craetala. a. sp. Vertical section, X 16. Cuba, Station 7513. 

5. Lepidorydina eraatata. n. ep. Vertical section, younR. X 16. Culia. Station 7521/' 

6. Upidecvdina tubratilinii. n. sp, Eitorior. X 4. Cuba. Station 3478. I : I ■ ' ' 

7. Lejridocydina subraulinii, n. sp. Vertical section. X 8. Cuba, Station 3478. 

8. Lepidocydina perundoia. n. sp, section. X S. Cuba. Stalion -347S. 
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1 and 2. LepidtKydina inarginala (Micliellotti). Exterior. X 4. Culut. Station 75IS. 

3 and 4, Lepidocudina anmalTcn^ix (Brady). Vertical aeplions. X 16. Cuba, Station 7,ilB. 

5. Lcpidocydina subrautinii. n. sp. Portion of vcrlical section. X 16. Cuba, Stnticin 7666. 

6. Lepidocudina suhrauliiiii, n. sp. Portion of ohliiiue itection, showing some of the e<]uatorial 

and lateral chambcra. X 10. Cuba, Station 76(i6. 
T. Lepidocydina cancdlei var. uurnaauncmis, n. vat. Portion of horizontal section. Rbowing 

several embryonic chamlier.i, a puTfion of equatorial cbam1>ers, and at tbc side the 

lateral chamlwM. X IC. Cuba, Station 7a4S. 
8. Roclt seelioQ showing nunieroua nearly vertioal sections of Lepiducyliiia candlei vaTt^yaraa- 

ounensh, n. var. X 11- Cuba. Station 7548. 
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1. Attrrigerina nTigulata, a. Hp. (a) Uoraal view; (ft) veotral view. X 24. Rio Cana, Zone I . 

2. Aelerigerina rodundata, n. ap. Apertural view. X 24. Rio Gurabo. Zone G. 

3. AileTio^"" luberculala, n. ep. (a) Doraul vicvr; [b) veiitral view; (c) aide view. X 24. 

Rio Cana, Zone I. 

4. Aalerigerina Cuberculala. n, sp. Side view of a more truncate apccimen frutti the same 

section. X 24. 
All Bpecimens [rom Santo DoniinKO. 
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Bolitina lobala var. cubeiuit. n. var. X SO. 
Spharoidina dehiemui var. immalura, n. var. 
Verlebralina ilriala d'OrhiKriv, X 40. Bowdpn. Juniaica. 
Trilocuiina IricartFiala d'Orhiany. X 40. Boivdcn. Jamaica. 

Quinqueloculina up. cf. 1^. kerimbalica Heron-Allen and Earland. X 24. BondcD, Jamaica. 
Quiiupieloculina parkeri var. hoicdeni-nnii', n. var. X 40. Eowdcn, Jamaica. , ^ . 

Sipkonina pulthra. a. Kp, (i) Dorsal view; ('j] ventral view; ((•)npertural vjeiT, Xif^-CM^J^OlC 
IBS. Cuba. Station 3461. O 
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1, 2, Bod 3 Orlhoiihragmina eiibtaranirllci n "P 12 more rcjnilar jiPiitatroiiil "pecimeni 
3 in-eaiilarli hpxnHooBl apccinien X 32 '•peciniena troiii Boston manjiancise 
tniDP '^antia(!0 ( ulia 

4. Ltpidoeyrhna farota n rp shoning ccntrni pitted and thickened portion and the doubl} 
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m. 
FOSSIL BBYOZOA FEOM THE WEST INDIES. 

Bt Fsbdinand Canu and Rat S. Babslbb. 
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FOSSIL BRYOZOA FROM THE WEST INDIES. 



Bt Fudimahd Canu and Rat 8. Bu 



The paper here preaeated contains deecripticniB and illustrationB of 
West Indian Tertiaiy Bryozoa Bubmitted to us by Dr. T. W. Vaughan. 
Tlie collection from Antigua and Anguilla was made by Doctor 
Vaugban; t^t from Bowden, Jamaica, was made by Messrs. J. B. 
Henderson and C. T. Simpson; and that from Santo Domingo was 
made by Dr. Cartotta J. Maury. The specimens from Costa Rica and 
Panama were obtained by Messrs. MaoDonald and Vaiighan. 

The fossil bryozoan faunas of the Weet Indies and Central America 
are of upper Oligocene and lower Miocene age. 

DittrHmtion of Oligoeene and Imetr Miocene Bryotoa of Wttt Indie* and Ctntnl Ameriea. 
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76 GEOLOGY AND PALEONTOLOGY OP THE WBBT INDIES. 

LoodUv andfmaui litt. 
Olisooene (Empendoi limestone) old qiuny, one-Uiird mile north at wtmt of Em] 

Cuiml Zone Oo<j. No. 6016): 

OfiTBluu wutabilia. n. k>. Holw>r«lU »ll»rortni Bimtt, 1873. 

Oticooene (Antigu* (onniitoo), Cwfule nuri pit, Antlcus, Leew»rd Hmd* Ooc. No. 6873): 

CalpetuA* Impno* MoU, 1803. 
OU«tMM(n (Aoligii* fonn»lion). BiAs BntU, Anti«n», Leewmrt Umd- floo. No. 6864); 
Floridina [grripora, n. ip. Hippoporin* UU Smitt, 1863. 

Floridliw (uMfers, n. ip. PonJl* belU Buik, 1860. 

PudUnA radikto earoliiMnii* Oftbb utd 
Horn, IS62. 
Olicooene (An«uill» Iorm«tion), ■outhwert ad* ol Crooui Bw bluff*, UM»«fmo« horiion, i» 
feet above Bf^Jevd, AnsiOU*, Leewerd bUnds (loo. No. 6»7): , „ . . j 

CJlopora dmnerilU ver. Ut*. ». vu. PutUin. ™dlata oa»lin«i»U G«bb uxl 

Ilaridinft pTiipon. a. tp- Hiwn, 1863. 

OUvMena (Anr^U lomution), aouthmrt tide of C^ocu Bay, AnvoIIm, Leeward Idaode (loe. 

' Holopotril* alUioabrli Smitt, 1873. Stylopoma ■pon^tea PaUaa. 1766. 

OUgooene (AnpiilU (onnation). along roadnde, Crocui Bay HUl. defiant to Croeua Bay ftom 



Lower Miocene (Gatim fonnatlon). Banana Biw, Costa Biea: 

Cupulaiia umbellaU Defranee. 1823. Slicbopoiina tubooM. n. tp. 
Cupidadiia oanarieniti Biuk, 1SG9 

Lower Mioeene (Bowden mail). Bowdao, JAmaioa: 

Bteianoporella parvioelU, n. ip. Stylopoma eponfftee Pallaa, 17W. 

Cupolaria wnbeU*U Dettanoe, 1828. BehifopodnUa nnkonia Jotmrton. 1H7. 

Cupnladiia eanarieniiB Buak, 186». OeoHlUponUa poDotata. b. 9. 

Cooopeum orale, n. ip Bhampboatomdla latleella, n. wfi. 

Aoantlud^a aararti lonna teitxrata Metniabdoto* laciymoMm, n. W. 

Reuai, 1S«7. Adaona beekeU BaDM, 1847. 

Callopora tenella Hineka, 1880. Braoebcld^ defMmi^ n. tp. 

Bembq^eUa grandioella, n. ep. HolopDnUaalUniatria Smitt, 1873. 

Thalam^Ksella biperfwaU, n. ap. Stiehopoiina tnbenaa, n. V. 

Lower Miooene (Bowden hoiiaaa), Ceroado de Mao (blnff 3), Banto Domlnto: 

MMnbraalpora rau^iaoi, n. ap. HippooMndla infratdum, n. ap. 

Aeantboderia aavarti forma moDllifera, SoUaopodrella (T) muti^dtlB, a. ip. 



Kdlia oeulata Buak, 1SS2. Bbynohoaoon Tau^uni n. tp. 

CupuIadrLa uinbdlata Ddranoe, 1828. Metrarabdotoa eolUaatum, n. ^>. 

Cupuladria oanaiienaia Buak, 18B0. Adaona poroia, n. tp, 

Statanoponlla paivi<H<Ua, n. ap. Idmonea mllneana D 'OrUsay, II 



Iiower Mlooane (Bowden boriaon). Bio Gurabo (aone D), Santo Dominao: 

LuDularia speoiea.. Thalamopwella biperforata, n. ap. 

Cupularia umbdlata Defranoe, 1823. Lablopota miooenioa, n. ap. 

CupuUdria oanarienalii Biuk, 1869. Stioboporina tubenaa, n. ap. 

ThiJajiioparella Eianulata Lavinsen, 1909. 

Lower Miocene (Bowdea horiion), Rio Cana (lone I), Banto Dominso: 

Stiehopoiina tubenaa, n. ap. Cupnladiia eanarieub Buak, ISM. 

Thalamoporella Inperforata, n. ap. 
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FOSSIL BRTOZOA FROM THE WEST INDIES. 77 

Class BRTOZOA. 

Order CHEILOSTOUATA Btnk. 

Snbwder AIIASCA LwinMn. 

Gfonp HEHBRAHIPORf Ccnn and Busier. 

Genua COVOPEUH Homuui, 1903. 

Coaop«om ovale, new spede*. 

(Plate 6, Figure 6.) 

The zoariiim incniste sheUs. The zocecia are oval, elongate, diatinct, 
separated by a deep furrow; the mural rim is wide, flat, almost smooth; the 
opeotum is elliptic^ or oval. 

Meama-ements.' — Opeaium: fto = 0.30mm.,to=0.15mm.; socecium: i*!=0.35 
nun., Ui=0.25 mm. 

AffinitieB. — ^The figured specimen is the only one that has been 
found and as it is incomplete it is impossible for ue to present a detailed 
study of the s^recies. The ancestrular zooecia are calcified. A sm^ 
svicularimn appears to be present between the mural rims of some 
Eooecia. 

Occurrence.— Lower Miocene (Bowden marl), Bowden, Januuca 
(very rare). 

Genoa HBHBRAinPORA BtafatTiDe, 1834. 

Hembran^wra Tan^ianl, new apedes. 

(Plate 2, Figure 1.) 

>f the Cras, Faleoatognii^ciJ Society, 

Mtamrements. — Operaum: fto— 0.32 to 0.36 mm., Io=0.22 to 0.24 mm.; 
sooecium: Lz— 0.40 to 0.44 mm., Iz-0.32 mm. 

The ^ured specimen is the only one found. It incnuts a small, 
very convex mollusc which has defonned the zooecia by its shape. 
This is not the species of Busk, 1868, nor that of Bosc, 1830, which it 
resembles only in the presence of large interopesial tubercles, but we 
can not fully define a new species upon such a minute fragment. 

The figured specimen is really too large in its micrometric measure- 
ments to be compared with the species ^ured by Busk, 1859. 

Lower Miocene (Bowden horizon), Cercado de Mao (Bluff 3), Santo 
Domingo. 

CUPUUDRIA, new genns. 

Etymology. — Modification of CuptUaria. 

No oviceU. The zoarium bears vibracula. No gymnocyst. 

Genotype. — Cupviadria {Cupularia) canariensis Busk, 1859. 

Range. — Miocene-Recent. 

The genotype does not beloi% at aU to the genus Cupularia as we 
now understajsd this genus and as it is defined by its type species. 
There are neither operaules nor cryptocyst. Previoi^y, Smitt, in 1872, 

• ' in the citAtfon <rf meaniremenls, ho ia the leoKtli ukd lo the widUi of the opeda, Lt and U ami- 
lariy the length and width OF U<e jtoceda, Lr and Iv the Mume for the vibMOulum, Lon and 
ton for the ooychoedlaiia, ha and la for tjie apertura, etc. 
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78 GEOLOOT AND PALEONTOLOOT OP THE WXST INDIES. 

classified the genotype more correctly in Membranipora, as this genus 
was tiien imderstood. It can not,'however, be maintainod in Mem- 
branipora, since its significance has been more restricted. We have 
therefore been obliged to create a new genus characterized by the 
presence of vibracula, although these oif^ans of zoarial adaptation may 
not Ic^cally furnish good generic characters. We only add a letter to 
the primitive term to modify the long synonymy of this species as little 
as possible. 

This genus differs trom Heliodoma Calvet, 1907, in the absence of a 
gymnocyst. The absence of an endozocecial ovicell does not pamit 
it to be confused with ^.tber VibraeeUina Canu and Bassler, 1917, or 
SetoeeUina Calvet, 1907. 

CnpuUdrU quuriauU Btufc, 1859. 
(PUte 1, Figures 8 to 10.) 

Cufnlaria autarimt»U Butk, Monognph fo«il PolyiM of Um Cnc PiibUtntloiia Paleonto- 

sr^ililwl Sodaty, Loodon, XIV, p. 87, pUta 13, Be 3. 1869. 
Utti^rampora amarimtaia Bmitt, TloridHt BTyoiM. ooUMted by Count L. F. d* PoartaUa. 

Pt I. KoncL Svendu Vet«ulc*Lp>-Ak«a«mI«iia ButdUnsv, X, No. 11. p. 10. 1873. 
Cvpuloria amonoini Canu, Iconofraidil* daa BryoioaiMa toidiM da L'ArgeDtjna, PnoiUra 

pwtie. Aitalai dd Mdmo Nadonal da Buenoa Airca, tome XVII, p. 370, plat* t 

fisi. 8 to 10 (sivaa bibUofn.phy), 1008. 
CupuIoTia ^nMtMM Nonnan, The Polyo a ot M eddw and u«ithbaring Uands, Joniiul 

UnueMi Society Lockdon, Zooloiy, XXX, p. 389, plate 37, flsa. a and 6, 1000. 
Citpularva oanarimn* Canu, Cmitiibntloiu h I'Mude dea BryoaoalrM foadlea, IV, FUoooae 

d'Alssr, Bulletiii Sodeti GioloBiqua Franoe (4), XIU, p. 134, 138, 1014. 
Cupukaia ffuimtntU Osbuni. The Bryoaoa al the TortDgaa Idanda, Florida, Caniecio Inrt. 

Waih. Pub. No. 183. p. 104, 1914. 
Cupulorta atnarimni Cantu Biyoaoalraa foadlea dea Tanainea du Sud-Oueat de la Franoe, 

IX, AqultuuCD, Bulletin de la SotabU GColoElque de Franoe (4), XVI, p. 137, plate 

m, fiia. 4 to 0. 

This species may be considered as equatorial. In spite of its geoltwc 
exten^on, it has never left the tropical isone or its immediate latitudes. 
Like Merrdfranipora tubercidata Bosc, 1802, it appears to have been 
carried to America by the equatorial current. It is comparatively 
rare in our fossils and has never been found north of southern Florida. 

Occurrence. — Lower Miocene (Bowden horizon), Bowden, Jamaica 
(rare); Bio Gurabo, Rio Cana, and Cercado de Mao, Santo Domingo 
(rare); lower Miocene (Gattm formation). Banana Kiver, Costa Rica 
(rare); Miocene (Choctawhatchee marl), Jackson Bluff, Ochlockonee 
River, 25 miles southwest of Tallahassee, Florida (rare) ; upper Pliocene 
(Caloosahatchee marl), Monroe Coimty, Florida (rare). 

Geological distribuUon. — Burdigalian of Bordeaux (collection Canu); 
Helvetian of France (Canu) ; of Spain (De Angelis) ; Tortonian of 
Ausiria-Himgary (Reuss); of Italy (Seguenza); Plaisancian of Italy 
(Manzoni) ; of England (Busk) ; of Spain (De Angelis) ; of A^eria 
(Canu); Astian of Italy (Neviani, Canu); Sicilian of Rhodes (Man- 
zoni); of Italy (Neviani); Quaternary of Italy (Neviani), of Argentina 
(Canu) ; Miocene of AustraUa? (Waters) . 
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FOSSIL BBTOZOA FROM THE WX8T INDIES. 79 

ACAIITH0DS8U, iww gmtu. 
Greek: ducoitfi^tqt"* full of bristles. 
The following is a description of tMs genus: 

No ovicell. The opesium is garnished laterally by small spinous processes 
and inferiorly by a serrate denticle. 15 tentacles. 

Genotype. — Actaithode»ia (FlutUv) tavartii Savigny-Audouin, 1826. 

Range. — ^Lutetian-Recent. 

Another dpe(aee of this new genus is Membranipora limoaa Waters, 
1908. Waters classified the genotype in the same group as Metn- 
branipora hians Hincks, 1885. This is incorrect, since FhttUv, savarHi 
is deprived of operaulee and its large retractor muscle of the polypide 
inserted on the median axis of the zooeciimi assures the symmetry of 
tiie opesium; moreover, there is no ovicell. 

The spinous processes are of the same nature as those of the genera 
BemisepteUa Levinsen, 1909, and Cupulana Defrance, 1821, but they 
are very inconstant; in fact they have not been noted on the recent 
specimens, nor are they very frequent on the fossils. On the contrary, 
the serrate denticle is rarely found in the fossil examples. 
AcanttutdMla nTutU fomu monlUfen, naw fonu. 
(Plate 2, figures 2, 3.) 

The following Is a description of this form: 

The soarium ia a tube fonned of 8 lon^tudinal rows of xotecia, incruatii^ 
the radicells of a^. The zocecia are distinct, much elongated, adjacent at 
their mural rims, almost rectangular; the muraJ rim is roimd, salient, oma- 
ntented with large, regular beads, arrtuiged like a collar around each KXBcium. 
The opesium is eloi^te, elliptical or oral, smrounded and crenulated by large 
tuberositiee. There is no cryptocyst developed. 

Measurementa. — Opesium: Ao'O.S^mm., lo ■■0.18mm.; socscium: Ii2=0.48 
mm., Iz=0.28 nmi. 

This form differs from typical AcaniAodemo mvartii Savigny-Audouin, 
1826, which has analogous zooecia, in the presence of granulations on 
the mural rim. Often a lai^e tubercle is developed in the interzooecial 
angle. But a mngle specimen of this superb form has been found. 

Oeeurrenee. — Lowct Miocene (Bowden horizon), Cercado de Mao, 
(Bluff 3), Santo Domingo. 

AomOiodMla aaraitll fMma textnrttK K«iim, 1S47. 
(Plate S, FiguTw I to 6.) 
FluttnUaria ttxlwrttia Reiua, Die foeaOen Ptdyparien dea Wlener-Tntiarbeokeiu, HaJdlngBr'e 

naturwineiuohBfdlehe Abluuidluii«eii, n, p. 73, pl&te ix, Gk. 1. 1S47. 
Bifintlra laarti SmJtt, FltKidao Bryoioa, collected by Count L. F. de PourtaleB. Put I, 
Eontf. Svenska VetenalcAps-AluuleouenB Haodliagv, X, No. II, p. 20, plate it, 
Beb. 02 to 96, 1872, 
FltutnUaria Uxtitrata M&niom, I Brio(oi foMili del Miooeoe d'Aiutrla ed Unghnu. II Parte 
Deulucbrifteu der math. n»tiir. Clame der k. Akademia dei WuBeoMbaften, 
XXXVII, 2 AbtheUung, p. 67, plate 13, Ss. 43, 1877. 
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The following is a description of this form: 

The cryptocyst is developed on aH the socecia. No spinous processes. No 
tubercles. The zoarium is unilamellar and subcytindrical. 

MeaawemerUs. — Opeaia: fto = 0.35 mm., Jo=0.20 mm.; sooecia: Lg~0.50 
mm., Iz'eO.28 mm. 

Variations. — The zoarium incnists fine algs at their bifurcation; it 
is therefore uuilfunellar and subcylindrical. 

The zooecia are elongated, ogival, distinct; the mural rim is striated, 
salient only in the distal portion ; the cryptocyst is lai^ and concave. 
The opesium is elliptical, very finely denticulated anterlOTly ; it often 
bears thin and ^ort spinous processes. 

Smitt figured the serrate denticle on the recent specimens; it never 
persists on the foesil examples. On the inner face the «xecia are 
rectangular. 

Affinities. — ^The presence of the spinous processes differentiates our 
specimens from FlustreUaria texturata from the European Tortonian, 
which, according to the figures, does not bear them. 

Occurrence. — Lower Miocene (Bowden horizon), Bowden, Junaica; 
Pleistocene or Rec^it, Vero, Florida. 

Geologic distrffmtion. — ^Tortonian of Austria-Himguy (Manisoni); 
Recent o£f Florida (Smitt). 

Oenns OOIVAUNA Cuiii ind Bualer, 1917. 

Oflvalioa mntabiUa, naw Bp«dM. 

(Hate 1, Figure 4.) 

The following is a description of this species: 

The zoarium is incrusting. The socecia are elongated, ovaJ, distinct, 
sepajated by a deep furrow; the mural rim is thin, amooth, rounded; there is 
often a small gymnocyst. The opesium is very large, irre^pilar, more often 
oval. The ovicell is endoEOoecial, small, little convex. Sometimes there is a 
small interzocecial fusiform avicularium (7). 

Measurements. — Opemum: Ao=0.60 to 0.70 mm., (o=0.30 to 0.45 mm.; 
zooecium: Lz = 0.75 to 0.95 mm., Iz=0.50 to 0.70 mm. 

The great irregularity of form and zooecial dimensions of this species 
justifies its name. There are some variations which recall those of 
Membranipora irregxtlaris Manzoni, 1875,^ which possesses a mural 
rim enlarged at the base and also some large interzocecial avicularia. 

The present species differs from the splendid Ogivalina eximipora 
(Canu and Bassler, 1917) from the middle Jacksonian in its smaller 
dimensions, in the absence of cryptocyst, and in the presence of a 
gymnocyst. The avicularium (7) is identical in form and position. 

Occurrence. — OUgocene (Emperador limestone), old quarry, one-third 
mile north of west of Empire, Panama Canal Zone, D. F. MacDonald 
fmdT.W.Vaughan, collects, 1914,loc.No.6016. Oligocene (Anguilla 
formation), southwest side Crocus Bay Hill, Anguilla, Leeward Islands, 
T. W. Vaughan, collector, 1914, loc. No. 6893. 

> Brioioi del pliocene antico di Castrocaro, Bologna, p. 10, plate 1, fica. S aad 8. 1S73. 
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FOSSIL BRTOZOA FBOH THE WEST INDIES. 81 

Oraos CAIXOPORA Onj, 1848. 

Callopon dnmerOii rax. lata, new vaile^. 

(Plate 1, Figure 1.) 

Meinbnmjmra dwitmlii Canu, £tude d«a biyotosIiM bdvMJena de I'Sgypte, M£moirea do 

rinstitut E^ptioi, VI, p. IM, plats x, fig. 7 (see tor oompleta bibliography), lSt8. 
Mtnthroatipan irniMniH Levmssn, Moodyr, Zooloaioa danica, heft 9, p. 57, plate ir, Gga. 

22-35, 1804. 
MeaJtranipora guemei Jullien, lUsuItata dee oampagnea scieatifiquM du Prince de Monaco, 

FaMi. XXIII, Bryosoaiiea iwavenaDt dee Campagnea de rHirondelle, XXIII, p. 4, 

pl»t« V, Gg. 3, 1903. 
CoBapora damsrilii Norman, On the Folyioa of Madora and neijjiboring ialands, linnean 

Society's JmiribI, Zool., XXX, p. 287, 1900. 

ThiB new variety is instituted for the form of this species in wliich 
a certain number of the zocecia have only a sii^le avicularium placed 
in front of the opesium, as in the genus Ramphonotua. On these spe(»- 
mens, moreover, thrae is not a single opesium resembling its neighbor, 
but in general the elongated zooecia are less common. For this reason 
we have believed that the American Jacksonian and the Anguilla 
specimens should be separated as a variety. The differences from the 
recent type specimens are slight, the lai^r size of the opesium measur- 
\D% 0.25 mm. in the species instead of 0.20 mm. in the variety, being 
too small a difference for the erection of a new species. 

American occurrence. — Oligoeene (Anguilla formation), southwest 
side Crocus Bay bluffs, uppermost horizon, 125 feet above %a-level, 
Anguilla, Leeward Islands, T. W. Vaughan, collector, 1914 (loo. No. 
6067) ; middle Jacksonian, Wilmington, North Carolina. 

Callopon t«iieUa Hlncka, 1880. 
(Plate 6, Figure 10.) 

lis and Maguine Natural Hintoty (6) , vol. 0, p. 2S, plate 



Affinities. — ^This species is quite easily recognized by its very thin 
mural rim and especially by its small tubercles arranged more or less 
symmetrically on the gymnocyst. These tubercles appear to be hollow. 

The great geological distribution of this Recent species presuppoeea 
a considerable corresponding geographical distribution, which has not 
yet been observed. Osbum did not discover this species in the present 
Gulf of Mexico. 

The species may perhaps be confused with CaUopora dumerilii 
Savigny-Audouin, 1826, in which the exterior aspect is quite similar; 
it differs from it in the presence of nodules instead of avicularia placed 
on the gymnocyst (and not between the opesia). 

Occurrence. — Lower Miocene (Bowden marl), Bowden, Januuca. 

Habitat.— ¥i<md& (Hincks). 
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Fami^ FARCHOHAIUIDA Btuk, 1851. 

Oentu HBLLIA Bosk, 185a. 

Nellia ocnlata Bnak, 185a. 

(Plate 2, Figurea fi to 7.) 

Fmninua ttiuBa Lunarok, Hutoin okturelle da uumaux laiiB vcrtitvea, toL S. plata 9, 

fi0. 26. 37, 1816. 
C«Bario tauHa I^nurck, Butdre uAturelle dea Kniin»ni nju vartilwta, kL t, II, p. ISS, 

1816, 1836. 
COoHa iMaBa BUnviUe. Mumal d'AoUiuilocie ou de Zoophytolocle, 1B34. 
CiOaTia tawUa d'OrUw, PdfenbJogje Frui$AiM, Terr. CtMmAi, toL V, p. 38, 1S60-63. 
NlOia OMlola Bu^ Britidi Miumim CataloEue, I, p. IB, 1863. 
NOUa oculnto Smitt, FloridsD Bryoww, Kon^ Sveotka VetaiukBp»-AkBd«miMia Huulliiivr, 

pt. XI, p. 3, 1873. 
Pallid ocuiMa MoCoy, I^odromiu of tlu Zoolocy of Tiot<Hi>; dMmde V, p. 61, ISSOl 
NJUa oetdata Ruwdl, On som* PoIyiMt fram the Quecmilaiid Cosrt, FRMMdiiiis Tinmwii 

Booiaty N«r South Wales, V, p. 36. 1S81. 
if«MbraiHf>orma oeabMtu Waten, Fonil CbtUtwtanufaMtt Bryoao a fro m Huddy C^Mk, 

-notMia, QoarUriy Jounud OMloitfuJ Society, tome XX XIX. p . 434, 18S3. 
SMa oetiala Buik, Beptwt of the Toyase of B. M. 8. ChaBmtgir, pt XXX, p. 27, I8S4. 
NtOiu oeuhlm Hinoka, On Uia Folyioa and Hydnida of the Mercai AtcJiip*lag>: JcnuiwI 

Uutean Sooiety, Zoologr, XXI. p. 121, ISS7. 
VfOte Mirftfa MMGaUvny. Cstdocueof the MarinePolywiaal ^otoria, p. U and p. 84. 1887. 
Fa nim ia eeulala Watm, Biyoaoa bmn New Sooth Wales, etc, 1, 11, 111, Aimali and Uas^ 

•ine Nstml BstMy (S), XX, p. 93, 1887. 
ATeOia lenrila Jelly, A Synanymio Catalocne, p. 1H. 1889. 
Fanimia eeidata MaoGOlivTay, A Monograph ol Uie Tertiary Folyioa of Viotoria, Tranaao- 

tloiw Boysl Sodety of VIetoria, vd. IT, p. GO, plate 6, Sga. S to 7. 1806. 
ParcHnJs (mmUs Caou. Biyoaoaiiea tertUres dta eavironi da Paiia, Annalea de FMUontoIociew 

tome in, p. 20, pUte 2, fiv. 36, 37, 1907. 
NtHia tmtOa Leviueeii, Motphotocie and Syatematio Btodlea on the CheDoetamatoiit B17- 

OM*. p, lao, pliM J, Bg, 13 (oviedH), IMW. 
FaroMHa oeulota Watm, Marine Biology <A the Sudanese Bad Bea, Jounul Tinnwan Soeio^, 

Zoology, XXXI, p. 167, 1MB. 
^areutM oeuiata Cano, Lea Bryoaoaiiee hdvMeoa de rfigypta, Mbnofree de I'lnstUnt 

Egyptien, VI, p. 191, 1912. 
Fartimia aculala Watora, Marine Fauna of BriUah Batt AfriM and Zandbar, T* p fm.»nBn | y 

Zoologioal Society ol London, p. 4BS. ptata ism, flgL 8, 9. 1913. 

Our amall fragments are quite sufiScient for the det^mmation of this 
species. The dimensions of the opesium are not equal on the four 
sides, one of which is often larger than the oth^. 

The authors are not in accord as to the name which should be given 
to this species. We have adopted that of Busk. 

Occurrence. — Lower Miocene (Bowden horizon), Cercado de Mao 
(Bluff 3), Santo Domingo. 

Geological distribution. — Lutetian of the environs of Paris (Canu); 
Helvetian of Egypt (Canu); Miocene of Australia (Waters). 

This species also occurs in the recent seas off Florida (Smitt) and 
the Isle of St. Thomas (Levinsen). 

Familr OPBSIULIDf Jnlll«i, 1888. 

Genus FLORIDIITA JulUen, 1881. 

Floddlna y yri p o r a, oew qtedes. 

(Plate 1, Figure 3.) 

Only two Specimens of this special have been collected in the Lee- 
ward Islands. These are hardly sufficient for description of a new 
Floridina, for polymorphism is the rule in this genus; but we believe 
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more specimais will prove this to be a good species. * The polypidian 
convexity is little saJieat; the opeeiules are lai^ and poorly defined; 
the lateral apophyses are very little salient; the general aspect of the 
opesium is pyriform. The ovicell is endozooecial, smooth, and salient. 

Mea*wement». — Opemum (including opesiules): Ao=0.20 mm., lo=Q.22 
mm.; Eocecium: L?e=0.48 to 0.50 mm., U-^OM to 0.44 mm. 

Floridina an/tgua Smitt, 1872, a Recent speciee in the Gulf c^ Mexico, 
is marked by lai^ lateral denticles and with small opeeiules; its ae^>ect 
is quite different and ite zoarimn is not incnisting. 

Occurrence. — Oligocene (Antigua formation), rare at the Rifle Butte, 
Antigua, Leeward Islands Qoc- No. 6854), T. W. Vaughan, collector, 
1914. Oligocene (Anguilla formation), rare along the southwest side of 
Crocus Bay, Anguilla, Leeward Islands (loc. No. 6967), T. W. Vau^tan, 
collector, 1914. 

Florldlnk fnsifeim, new >p«dM. 
(Plate 1, Figure 3.) 

The zoarium is incnisting. The zocBcia are hexagonal; the crypto- 
cyst is larger than the opesium; it is of little depth and is finely granu- 
lated; the opemum is trifoliate; the lateral apophyses are very salient; 
the opeeiules are large and rounded; the polypidian convexi^ is very 
salient and convex. The onychocellarium is large, somewhat con- 
stricted laterally, and is provided with a very large orifice. Here and 
there are small fusiform avicularia. 

Meaaurementa. — Opesium: Ao=0,20 mm., Io=0.18 to 0.20 mm.; KKBcium: 
Lz— 0.50 mm., Iz'=0.40 mm.; onychocellarium: opeBium = 0.30 by 0.20 mm.; 
sooecimn ~0.60 by 0.36 mm. 

Tliere are only four zocecia intact on the sii^le zoarium obtained. 
The presence of small fusiform avicularia has appeared to us sufficient 
to justify the creation of this new species, this feature never having 
be^i observed in the genus. 

Occurrence. — Oligocene (Ant^ua formation), rare at the Rifle Butts, 
Antigua, Leeward Islands (toe. No. 6854), T. W. Vaughan, collector, 
1914. 

Oenos LUnDURU BoA, 1884. 

Lontdaria species nndetennlned. 

(Plate 2, Figures 15, 16.) 

The figured specimen represents a zoarial fragment of a new species 
di£5cult to clasdfy generically. On account of its perforated internal ' 
nde it could be a Lunulana. The zooecia on the external side have 
indeed the form of that of Lunvlaria, but the interzocecial vibracula 
do not exist. 

Occurrence. — Lower Miocene (Bowden horizon), Rio Gmiibo (zone 
D), Santo Domingo. 
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Pamlly CALPERSIIDA Cann and B«nlet. 

Omiu CALPENSIA JnlUen, 1888. 

Calpensia tmpmu HoU, 1803. 

(Plat« 1, Figure n.) 

£ieA(va imprauci Moll, Die 8e«rind« sua dor Orduuns da PflMuenthiare, Wieo, p. S7, pUts 

11, fig. B, 1B03. 
Bw/iara nobilia tliohelin, loouosraphis loaphytologie, p. 829, plata 7D, fix. 1, 1S47. 
Mtnibraitipora mI)m>um Buak, CkUlovuo ol the Mtriue PolyoMft In the CoUcotion of Ow 

Britiah Miiaaum, CMloBtoDuta, pt. 3, p. 60, pUto 104, figs. 6, 6, 1S54. 
Iticr^para imprtua WntMrs, On the Bryo«» of the Bay of Naples, Am. Mas. Nat Hirt. (S), 

m. p. 1230, 1879. 
Mieropora impntta Calvet, Biyuoalna marinea das oAtee de Coiee, TraTauz de I'lnatitut 

de Zoolosie de rUiuTerntA de Montpelliw. wr. 2, mte. 12, p. 17. 1902. 
Uieropora impretta C&nu, BiyotoaJrea foadU de UcrainM du 8ud-oueet d« U Fnuoe, Bull. 

800. G^olo^ue de Fnnoe <4), X, p. 844, pUte 16, &g. 6 (vaiiety), 1910. 
Mitrvpora impmaa Mme. Ouerin Gusniret, Coublbution & Tfttude dee Btyoaoaire* daa 
oAtea aimorioainea, I, Travaui aoieDti&que du Laboiatmn de ConcMneau, III, 
p. 6, plate 1, 1011. 

The discovery of this epecies in America was a great surprise, since 
it has heretofore been noted only in the Mediterranean area, where its 
zoaria occur in great abundance, especially on the African coast. Our 
determinatioD is nevertheless an exact one, as we pcssess so many 
specimens for comparison that we should not be nustaken. 

The bibliography of this species given by Pei^ens, Jelly, and Waters 
is absolutely false, for they have confounded many distinct species; 
Canu noted five of them in 1911. In spite of its antiquity there are no 
undoubted references to the species otii^ than those we have given 
above. 

The zaarium may be incrusting or Escharorhke. We have never 
observed an ovicell; it may have none. The species therefore belongs 
to a special family with Microporina Levinsen, 1909; Dvplodidymia 
Reuss, Ccdpensia Jullien, 1888, and HemisepteUa Levinsen, 1909. 

Occurrence. — Oligocene (Antigua formation), rare in the Carlisle 
marl-pit, Antigua, Leeward Islands, T. W. Vaughan, collector, 1914, 
Loc^ty No. 6873. 

Geological dietribution. — Helvetian of Brittany, France (Michelin); 
S^elian of Oran (collection Canu); Sicilian of Italy (Nevifmi), 

Habitat. — Mediterranean, Gibraltar, Corsica, Tuscany, Naples, 
Adriatic, ^gean Sea, Tunis, Algeria, Morocco, Atlantic off Brittany. 

It aboimds at a depth of 25 to 30 meters and is very common at the 
depths of 75 to 100 metera. 

Goons HBBUSBPTELLA LeTinsen, 1909. 

HaniBcptella grtndiuUa, new spedea. 

(PUt« S, Figure 11.) 

The following is a description of this species: 

The zoarium iDCruste shells. The zooecia are lai^, elongate, o^val, distinct, 
separated by a furrow of little depth; the mural rim is narrow, little salient, 
round, finely granulated; the cryptocyst is iBXge, fiat, granulated; the opeaium 
is etoiigated, dliptical, irregular, and oon-eyimnetricfu in the proximal portion. 
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MeamremenU. — Opesium: ^s 0.40 mm., lQ»0.25mm.; sooecia: Ii2«0.65 
to 0.70 mm., {z=0.35 mm. 

Affinities. — ^The group of inferior opesiular spines was CMtfunly 
dissymmetrical; trace of the lateral spinee is sesj^y visible on our 



TioB species differs from HemisepieUa denticiUata Smitt, 1872, in the 
absence of nodosities in the interzocecial ai^es and in the non-tri- 
foliate opesimn. 

It differs from HemisepteUa tenuis Desor, 1848, in the larger micro- 
metric measurements and in the more fragile and less numerous spinee. 
Ocewrrence. — Lower Miocene (Bowden marl) , Bowden, Jamaica (rare) . 
HemlMpMU Uta, new tpeciot. 
(Plate 2, figure 4.) 

The following is a description of this spedes: 

The aoarium inerusts MdrardbdfAos. The nxecia are distinct, little elon- 
gated, wide, Bubrectangulsr; the mural rim is thin. The opesium is elliptical 
or orbicular, never symmetrical; the cryptocyst is short. Utile deep, irregular; 
the opesiular indentations are represented by two lateral dissymmetric con- 
cavities and are often separated by a wide and serrate denticle. 

Measurements. — Opesium: Ao = 0.30 mm., Io=0.22 to 0.30 mm.; ssocecia: 
Lz=0.42 mm., Is=0.30 to 0.32 mm. 

Affinities. — ^It is always difficult to characterize a species from the 
study of a sinf^e specimen. Extmorly the zocecia have the form of 
certain Eocecia observed in Acanthodesia savartii Sav^y-Audouin, 
1826; it differs horn it in its non-symmetric opesium imd in two ope- 
siular sinuosities. 

This species differs from Bifiustra savarti Smitt, 1872, which is not 
its perhaps the species ot Audouin, in the more constant development of 
cryptocyst and in the nature of its zoariimi, which does not incrust algs. 
The proximal denticle has been clearly obseiVed on these zooecia. 

Occurrence. — Lower Miocene (Bowden horizon), Cercado de Mao 
(Bluff 3), Santo Domingo. 

0«ntit CDPULASU Lamonronz, iSsi. 

Copolaria nmbelUU Dvfnmc*, 1833. 

(Plate 1, Figuree S to 7; Plate 2, Figures 17 to 21.) 

DtieoporaQa dmtia^ata Gabb and Horn, MoDograpb of die FouQ Polyioa of the Seoondaij 

and Tertiary Foimatioiis of North Amerioa, Journal Academy ol Natural S^denoee 

of Philadelpbia <2). V, p. 142, plate 20. 6g- 26. 1S62. 
Cupularia umbeUata Canu, loonoerapble dea Bryoioairea losnlea de rAxgentlne, Analei dd 

Mueeo NacioiuU de Buenoa Aires, XVII, p. 275, plate r, hgn. 4, 6, 190&. (See for 

oomiJete UblioeiaphyO 
Cupultaia wribdiala Caau, Bryoaoaiica foadUe dn SudHjueat de la Franoe, Bulletin de la 

SoeUtfe GMoEique de Ftanoe aV), IX. p. 448, 464, pUt« xvi, Gg& 16, 17, lOOB. 

(He^nal bdbUofraphy.) 
Cupwloria loan Nocman, On the ViAymtit, ot Madeira, Jooraal lintiBan Sometr, XXX. p. 

290, plate 37. Sgi. 7-12, 1909. 
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Cufulana M w Mt a te Caim. fitoda WMOpufe dM BryoMoIm HalvWlw de r£tn>la avm 1«b 

BfToioaim riraDta de U MediUnsnte st de 1ft Mw Roufo, M&noiifl de I'Inatitut 

figyptUtt. tome VI, fe«e. ni, p. 206, 191S. 
Cupulona wiiMlate Cum. CoDtiUatloiM k I'Mode de« BtsroaMure* foadlaa, Bulletiii BociiU 

Gtelocique Fnnoe (IV), Xm, pp. 125, 126, 127, 1013. 
C^IMiIiiriii lotMi Oibaiii, The Bryons at the ToitDpa Idmods, FlMldft, Cainacla Inrt. Waoh. 

Pub. No. 1S2, p. 194, 1914. 

The foBsila which are identified as above are rather well preeerved 
and their determination is easy. The pores of ihe hydrostatic socecia 
are not radicular. We are ignorant as to why Nonnan, who is a great 
lover of archaic names, has not preserved tiie name of Defrance. The 
figures published by this author and by d'Orb^y are excellent and 
leave no doubt as to the identity of the two species. 

The specimens from Santo Domii^o are quite vigorous. They 
represent a variation that is remarkable in the size of tiie zocecia and 
in the aspect of the inner side. The latter does not show the usual 
tuberose ribs and the tuberositieB are equally distributed on the 
zoarial surface. The ancestrula is not always visible; it is often 
covered over by a normal aooecium (&g. 19) or replaced by a special 
region in which the Eooeda are arranged in contx&ry order (fig. 20). 

Meaawemente. — Opesium: Ao =-0.12 pun., Io=0.16 mm.; cooecium: Lz- 0.44 
to O.SO mm., Iz-'O.Zi mm. 

Occurrence. — Lower Miocene (Gatun formation), Banana River, 
Costa Rica, D. F. McDonald, collector, 191 1 . Lower Miocene (Bowden 
horizon), Bowden, Jamaico, Cercado de Mao (Bluffs 2 and 3) and Rio 
Gurabo, Santo Domingo. 

This species is almost always associated with Cupuladria canariengit 
Busk, 18S9. Like the latter, it occurs in ^elower Miocene (AlmnBiuff 
formation) and also the later Miocene andPUocene of the United States. 

Geological distrAution. — Aquitanian of Italy (S^uenza, Neviani), of 
Bordeaux (Canu) ; Burdigalian of Italy (Seguenza, Canu) of Bordeaux 
(Canu); Helvetian of Italy (S^uenza), of Touraine (Canu), of Bor- 
deaux (Canu), of Maryland (Ulrich), of Egypt (Canu); Tortonian of 
Provence (Canu), of Italy (Seguenza); Plaisancian of England (Busk), 
of Italy (Manaoni); Astian of Italy (Neviani, Canu), of Provence 
(Canu); Sicilian of Italy (Neviani); Quaternary (rf Italy (Segueilza), 
of Argentina (Canu). 

Habitat. — ^Meditoranean, Atlantic, Canary Islands, and Florida. 
It is common in the Gulf of Gascony in the Miocene, but it has now 
disappeared from this region. 

The species has been dredged at a depth of 11 to 48 meters in 
America and from 81 to 113 meters in Madeira. 

CORTltOSTTLnS, oaw gutna. 

No ovicell. Tlie opercular valve articulates on two condyles. Tlie 
zocecia are club-c^ped and provided with a gymnocyst. The zoariuia 
is articulate. 
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Oenotjfpe. — Corynostylua le^naius, new species. Lower Miocene. 

This genus has do recent equivalent; but its structure is easy to 
interpret. The two condyles serve as a hii^ fra the stron^y chitinized 
opercular valve. The lower part of the opeslum placed below served 
evidently as passage for the opedular fib^ attached to the ectocyat. 
The deep cavity of the cryptocyst served as a hydroetatic apparatus 
for the entrance and exit of the polypide. Like most of the articulated 
., this one probably was f^tened on large mobile algse. 



CoiTitoctjIu Ubittds, naw spwio*. 
(Flate 2, FiguiM 11 to 13.) 

The following ie a description of this species: 

The soaxium ia articulated and formed of loi^, r^^ular segments. The 
segments are compressed, bilameUar, formed of three longitudiDal rows of 
KMsda on each side. The zooecia are elongate, oval, distinct, rounded in 
front, narrowed behind, and are provided with a convex gynmocyst with 
largepores^themuralrimiflthick, regular, granular. The opeeium is elongate, 
oval, provided with a proximal, salient lip placed between two rounded 
(q)e8iular indentations. The two condyles are quite salient. The cryptocyst 
is deep and smooth. 

Meaaurementa. — Opeaium: ho^0.l2mm., to =0.10 mm.; HKecium:Lz=0.50 
nun., Z2-0.26 to 0.28 mm. 

Affinitiea — ^The first zooecium of each s^pnent is radicular; it fpves 
rise to 3 polypidian zocecia. 

Occurrence. — Lower Miocene (Bowden horizon), Cercado de Mao 
(Bluff 3), Santo Domingo. 

Cwjuuflylns elllptictu, now Bp«ciefl. 
(Plate 2, Figuree 8 to 10.) 

Hie foUowii^ is a description of this species: 

The soarium is articulated. The segments are formed of two It^tudinal 
rows of soceda placed only on one side of the soarium. The zocecia are dis- 
tinct, club-shiq>ed, with l<uig, convex, and ^rous gymnocyst. The mural 
rim is thin and granular. The opeaium is elhptical, elongate, surroimded by 
a salient rim; ttie two condyles are large and median. The cryptocyst is deep, 
smooth, and amall. 

Meatwements. — Opeaium: i^— 0.14 mm., !o=>0.10nun.;socecium: Lc=0.60 
mm., £c=0.20 to 0.22 mm. 

Affinilieg. — ^This species differs from Corynostylut labiatus in its 
unilamellar s^ments with only two zooecial rows and in the absence of 
a salient lip proximal to the opedum. Only the fragments figured have 
been found; they are extremely fragile. 

Occurrence. — Lower Miocene (Bowden horizon), Cercado de Mao 
(Bluff 3), Santo Domingo. 
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FamilT THALAHOPOHSLUDf. 

Owu TH4LUIOPORKUA fflndca, 1B87. 

TlMlamaporelU sniinlati LvvIbmii, 1909. 

(Plate 2, Figure 14.) 

TMalamopordla frranulals Levinaeii, Moipbtioaioal mod BysUmatie BtndlM on the Chefla*- 
tomaUnu BtTows, p. 186. pUte via, 6^.1, 2, pUte vi, fi«. 6. 1S09. 

TtKUamoporeOa grwudaia Oibuni, The Bryoioa of iim Tortuxu T.l.nrf., Florida, Camecie 
Inat Wuh. Pub. No. 182, p. 107. fie S, 1914. 

Meaaurementa. — Opesium: Ao=0.16 to 0.18 mm., I0-O.I6 to 0.18 mm.; 
HXBcimu: Lz = 0.80 mm., Iz— 0.50 mm. 

Affinities. — We posaeee only a email fragment condsting of two 
zocecia; we are not certain, therefore, of our determination, as this has 
been made almoet entirely on the micrometric meaBurements. 

The opesium is oval, the point above; the cryptocyst is granulated; 
the mural rim has a width of 0.08 mm. and is granulated transversely. 

Occurrence. — Lower Miocene (Bowden horizon), Rio Cana, Santo 
Domingo. 

HabOat. — Andaman or Nicobar Islands? (Levinsen); Tortu^as 
Islands, Florida (Osbum). 

Thalamoporella UpvffontK, new ^edes. 
(Plate 6, Eiguree 10 to IS.) 

The following is a description of this species: 

The zoarimn ia bilamellar. The zocecia are elongate, distinct, rectangular; 
the mm'al rim is thin, salient, beveled, and bears two hollow tuben^ on each 
^de of the aperture. The cryptocyst is deep, fiat, omantented with large, 
widely spaced pores and with numerous small pores closely placed together; 
the opesiules are very large, far distant from the aperture, placed sytmnetri- 
cally, but very unequal in size. The apertura is transverse, oval ; the proximal 
border is always concave and the polypidian tube is linoited by two ftmfM 
lateral indentations. The reticulocellarium is large, quite elongate; its cryp- 
tocyst is perforated by two opesiules; the cqiesium bears two lateral denticles 
serving as pivot to the corneous onychocellarium. 

Measurements. — Opesium of zoceciumiAo =0.10 to 0.12mm., 10^0.14 mm.; 
zocecium: 7/2 = 0.54 to 0.60 mm., te = 0.34 to 0.40 mm.; opesium of onycho- 
cellarium: Ao=0.24 mm., I0=O.12 mm.; onychocellarium: Lo— 0.90 mm., 
Io» 0.30 nun. 

Affinities. — ^The oral tuberosities are quite variable in size; they are 
often replaced by two fossettes. 

This species is characterized by its onychocellarium, which resembles 
that of ThcUamoporeUa gramdata Levinsen, 1909, figured by Osbum, 
1914. It differs, however, in the very different oval form of its aper- 
ture and in the presence of oral tuberosities. 

In its tuberosities this species is quite close to ThalamopoTeUa 
rozieri Savigny-Audouin, 1826. It differs from it in the form of its 
onychocellarium provided with two opesiules, which are not figured by 
Levinsen in the numerous drawings which he has ^ven. 
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Occurrence. — Lower Mioc^ie (Bowden horizon), Cercado de Mao 
and Rio Cana, Santo Domii^^, and Bowden, Jamaica. 

Funily STBGAITOPOKELLIDf Levinsen, IQ09. 

Genus STEGANOPOSELLA Smltt, 1873. 

StegmoponlU ptrricelU, turn sp«cleB. 

(Plate 6, Figurea 6 to 9.) 

The following is a description of tins species: 

The zoarium is unilamellar, incrustiBg algte or bryozoa. The Bocecia aie 
distmct, elongate, separated by a shallow furrow; the mural rim is thin, 
aahent, 'finely granular. The cryptocyst is finely porous; the opesium is 
irregular or semilunar, a httle elongate; the polypidian tube forms a rect- 
angular surface, saUent and excentnc between the two diBsinular opesiular 
indeotationa. The lai^ sooecia (B) are provided with a large distal floor, and 
the polypidian tube is almost median. 

Meaaurementa. — Opesium of small socecia: Ao'=0.34 to 36 mm., Io=0.16 
to 0.30 nun.; small zocecia (a): Z/e=0.50 to 0.76 mm., iz=0.50 mm.; opesium 
of la^e coceda (t>): Ao-0.24 to0.30 mm., I0 = 0.30 to 0.40 mm. ; large eocecia 
(fi) : L2-I.OO to 1.10 mm., 12-0.44 to 0.56 mm. 

Affinities. — ^The dimensions are quite variable, but they are always 
amaller than those of Steganoporella moj^tla&rts Busk, which this 
species resembles in all its other characters. 

Occurrence. — Lower Miocene (Bowden horiz<m), Cercado de Mao 
(Bluff 3), Santo Domingo, and Bowden, Jamaica. 

Punflr ASPmOSTOHIDA Canv, 1908. 
G«oiu LABIOPORA Lcvfaum, 1909. 
No ovicell; distinct, raised margns; frontal wall of polypidian tube not 
quadrangular and not surrounded by projecting flanges. Polypide tube bila- 
biate, on either aide connected with the lateral wall by a vertical calcareous 
lamina; multaporous septule. 

Genotype. — Labiopora crenulata Levinsen, 1909, Recent. 

Lsbiopon miocsnka, avw apeciflB. 
(Plate 6, Figure 1.) 

The following is a description of this species: 

The soarium ia unilamellar. The zocecia are elongate, distinct, rectangular; 
the mural rim is quite thin, round. The cryptocyst is httle deep, flat, and 
formed of a tremocyat superposed on an olocyst perforated with correspondu^ 
pores. The opesiiUQ is transverse, terminal, or placed at the base of a funnel, 
fonned by the much-developed yeatibular arch. The polypidian tube is 
visible, wide, median. 

MeasurementB. — Opesium: Ao=0.I0 nmL, Io=0.24 to 0.28 mm.; socedum: 
Lz=0.50 to 0.64 mm., Ie=0.32 to 0.34 mm. 

Affinities. — ^This new species differs from Labiopora cremUata Levin- 
sen, 1909, in the wide form of the zooecia and in its transverse opeedum. 
The only fragment found has been figured. 

Occurrence. — Lower Miocene (Bowden horizon), Rio Gurabo, Santo 
Domingo. 



ibyGoogle 



90 GBOLOGT AND PALEONTOLOGT OF THE WEST INDUS. 

Vamltj CKIBULniID£ Htartrr, 1880. 

Oww PDELLINA JntUao, 1886. 

Pn«Iiiiia ndUta cuolinMisia Gabb and Bom, 1863. 

(FUto 1, Figure 12.) 

B*plueKapiBa earolintnnt Gabb Mid Horn, JounuU Aokdctny Nktonl ScioMe, WaladJpU*. 

6, p. 136, Plata 19, fie IS, 1802. 

This variety is cbaracterized by its smooth periBtome, without 
tuberoeities, and by the small canal of the avicularium, which is larger 
than in the type. 

In reality the spines have not disappeared; on the perfect spedmenB 
they are still visible; but they never have the eaze and importance of 
those wMch decorate the type. The HXBcia are a little larger and have 
16 coetuleB. 

Oecurreiux. — Jacksonian of Soutii Carolina and Alabama; Vicks- 
burgian of Alabama; Oligocene (Anguilla formation), southwest side 
of Crocus Bay Bluff, 125 feet above sea-level, Anguilla (\oe. No. 6967); 
Oligocene (Aiitigua formation), Rifle Butts, Antigua Qoc- ^o. 6854), 
T. W. Vaughan, collector. 

Pamilr BSCHASSLLIDX Lninaai, ipog. 

Ooaaa SCHIZOPODKBLLA Canu and Banler, 1917. 

Schisi^odnBa (?) mvtab&Ia, n«w ^ecln. 

(Hate e, FigUKa 3 to 6.) 

The following is a description of this species: 

The soarium is unilameUar, tubular; it incnists the fine radicells of algn. 
The KKScia are little distinct, elongate, elliptical; tbe frontal is littie convei, 
Bumninded by areolar pores and garnished with some large tiemopwes. The 
apertura is elongate, ov^, with a wide hmuk separated from ^>e auter by two 
salient condyles. 

Measurementa. — ^Apertura: ha^OAS to 0.20 mm., Io>0.12 nun.; Kwedum: 
X*=0.70 mm., fe-=0.34 mm. 

Affinities. — ^The very thick incrustation of tiie tremo«^t rraiders the 
aspect of the species quite changeable and sometimes absolutely un- 
recognizable. 

We have not discovered the ovicell, so the claadfication naturaUy 
remains doubtful. 

Occurrence. — Lowra* Miocene (Bowden horizon), Cercado de Mao 
(Bluff 3), Santo Domingo. 

ScldsopodnUa onkonib Johniton, 1847- 
Upraiia wMwimi Jobnaton, Hictoiy ot British ZoCtAytai, od. 2, p. S30, plat« 1(7. fls- 1, 1847. 
BekUoporOa wWcomit Hinoki. Britiah Marine PtdynM, p. 238, pUte S6. figi. 1-6, 18S0. 
StAtf^orwIIa tmieomU JtOy. A ^nonymia Cat^ocaa ol Harina Po^wia, p. 23S, 1689. 

<0«oem bibUograpby.) 
aAtatportOa %imeomU Canu, Biyoaoaina toarilM dM Tamdu du Bud-onart de la TimMtM, 

Bulletin de la BodMt gtelogiqne de Ftanoe, p. 510, IMS. (Bibliosnphy.) 
SchttaponOa unwomu Oabtnn. The Biytwoa of the Tortugaa laUnda. p. SOS. 1914. (Amai- 
ean blbliosraphy.) 
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TluB species may easily be fxmfused witii Stylopoma tpongttes Pallas, 
1766; it is distinguished from it by tiie wide, proximal rinus of its 
aperture and by the quite diffoent form of its ovicell. 

At Bowden we have found only a single specimen, but we are quite 
eertoin of its determination. 

This recent species, which is abundant throughout the European 
Toiiary, is on the conljary very rare in America; but its geolo^c 
distribution tiiere appears to be ^most identical. 

Occurrence. — Lower Miocene (Bowden marl), Bowden, Junaica. 

Geologic diatribuUtm. — In Europe since the Stampiau; in America, 
Miocraie of Maryland (Ufaich). We have also discovered it in the 
Miocene at 'Wilndngton, North Carofina, and Muldrow's Mills, South 
Carolina. 

Habilai. — ^Atlantic, Mediterranean. 

Geaiu STTLOPOHA L«Tiiueii, 1909. 
SQrtopomft tpongUM Dallas, 1766. 

(Plate I, Figure 13.) 
CtJUpera iirfertHola Lanadala, lUpmt on the Ct»tiB from Um TMitiaiy Formatioiia of North 



miens HandUnitf. X, Mo. 11, p. 42, plat* vm, fie 101, 162, 103, 1872. 
SAiaapanilta injormaia Ulrioh tad B«ala', Maij^and OedoglMl Surve]', Mfooene, p. 419, 
plate 114. fi^ 6-10, lOCM. 

AffinUies and variaHona. — The specimen from the Anguilla forma- 
tion certainly represents the narrow variation of this species. It is 
incrusting a sponge. At Bowden we have found only a single specimen. 

The ^>ertura is quite characteristic; tiie sinus is KCtilinear and quite 
narrow; the tongue of the operculum iriiich covers it is r^d. 

Iliis species is one of the more common of tiie American species of 
the Miocene and PHocene. Its geographic distribution was limited by 
the equator and 40° parallel. Like CaUopora tenella, it is now hving 
in tiie waters off Florida. 

Occurrence. — Lower Miocene (Bowden marl), Bowden, Jamaica 
(■rery rare) ; Oligocene (Anguilla formation), southwest side of Crocus 
Bay, Anguilla, Leeward Islands, T. W. Vaughan, collector, 1914, loc. 
No. 6894. 

ffaWta*.— Florida (Smitt, Osbum). 

Oeniu SmraAHOSELLA Cuio and Builer, 1917. 
StephanoMlU bl^erta lUdirtfai, 1841. 
(PUte 1, Figures 19 to 18.) 
StAattt KnjMrta Miohdin, IcoDOBTSphie soophytolocie. p- 330, 1S42. 
HipfwAoe bioptrta Smltt, Ftoridui Biyonw, pt. 11, Koa^ Sveiuk*, VeteiulupB-Akad. 

HandUnsBT, X, p. 40, plate Tm, fics. 173-170, 1S73. 
SddioportBa btoperia Robcrtaon, The InonutiDK Cheitaetaniataiu Biyoioe of the Weet CoMt 
«I NoTtb Aounoa, Umv. CAliforma Pub. IT. No. 6, p. 387, jdate 19, So. 41, 1908. 
(Guural bttdioKrephy.) 
SAiM^orette btoperta Oebuni, Bryoioa of Tortusn* IiUiid«, Carafe Itut Wesh., Pub.No. 
182, p. 207. 1914. (RegiaiuJ UUioxrei^.) 
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The fossil specimens from Anguilla closely resemble Smitt's figures 
173 and 175. 

American occurrence. — OligocMie (Anguilla formation), rare' along 
the roadside, descent to Crocus Bay from Valley, Angidlla, Leeward 
Islands, loc. 6893, T. W. Vaughan, collector, 1914. 

G€oloi;ieal dtsfrt&tUton. — Hdvetian of Italy (Seguoiza), of Sardinia 
(Neviani), of Tounune (Michelin); Zanclean of Italy (Seguen«a); 
Sahelian of Oran (collection Canu); Plaisanci&n of England (Busk), of 
Italy (Monzoni) ; Sicilian of Italy (Neviani, Waters) ; Quaternary of 
Italy (Neviani); Miocene of Anstraha (Waters, MacGillivray). 

Habitat. — Very coBmopolitan, even to the polar re^ons. It has been 
dredged to a depth of 245 meters, but in Florida it lives at a depth of 
15 to 97 meters. 

G«BiM GBMEIXIPOKEU.A Cuui tnd BiMler. 

G«meUipoi«IUi puactatft, iww spedM. 
(Plate 6, Figures 7 to 9.) 

The following is a description of this species: 

The zOEirium is free, cylindrical, bifurcated. The sooecia are very little 
distinct, elongate, convex; the frontal is granular and Burroimded with areolar 
pores and is sometimes covered with punctationa of pleurocystal ori(pn. The 
t^Kiture ifl oval, elongate, fonned of a lai^ semilunar anter and of a wide 
proximal sinus. The ovicell is deeply emb^ded in the distal sooecium, htUe 
salient, closed by the operculum, ornamented by an orbicular and very 
fra^le frontal area. 

Measurement. — Apertura: Aa>=0.17 mm., Io=>:0.10 mm.; socecia: LesO.S5 
mm., ^-=0.40 to 0.45 nun. 

ASiniUet. — ^The punctati<His of the frontal are quire variable; there 
is not a single zocecium ^milar to another. In a better in«eerved state 
we think that each zocecium is surrounded with areolar pores irr^pjlar 
in size and spacing. The frontal is a thick and compact olo<^«t, 
c overed by a pleurocyst which is granular or punctured with laig» perns 
which do not perforate the zooecial walls. Unfortunatdy we have not 
been able to confirm this exterior aspect by sections. 

Occurrence. — Lower Miocene (Bowden marl), Bowden, Januuca 
(rare). 

G«niu HIPPOISEIfELLA Cun and Btuler, igiy. 

(Plate 6, Figure 2.) 

The following is a description of this species: 

The zoarium is a narrow Eechara borne on an expanded base. The KKSCta 
are elongate, distinct, elliptical; the frontal is convex, surrounded by a line of 
small aieolM- pores and formed of a pleurocyst very finely granulated. The 
apertura ia elliptical, elongate, with two very small cardelles. The avicularium 
is salient, eUiptical, with pivot placed on the Une of pores in the lower part of 
thesoOBcium. 

itfeo*uremenfa.— Apertura: *a = 0.16 to 0.20 mm., Io=0.14 mm ■ zooecium- 
L2s0.60 to0.70 mm., Iz-0.40 to 0.50 mm. 
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Affinities. — The only specimen found has been figured. The species 
is abBolutely characterized by its ellipticid avicularium placed inf morly, 
a character which does not exist in the other species of the genus. We 
have observed a rather rare case of regenerati(Hi of a zooecium by an 
avicularium (zr). 

OeewTence. — Lower Miocene (Bowden horixon), Cercado de Mao 
(Bluff 3), Santo Domingo. 

Oenna HIPPOPOKinA ITeviul, iSgs- 

H^poporin* lata Smitt, 1861. 

(Hate 1, Figim 14,] 



This Recent speciee was described from ^Kwimens from the Floridui 
waters and the species itself is confined to this r^on. A v^y mediocre 
fossil specimen of doubtful determination has been found in the strata 
of Antigua. 

Occunrence. — Oligocene (Antigua formation), Rifle Butts, Antigua, 
Leeward Islands, T. W. Vaughan, collector, 1914, loc. No. 6854. 

PamUj SMlTTiniU^S L«viiiMa, 1909. 

0«Bni SMl'lTlflA noiman, 1903. 

SmltUna (T) brerls, new spedM. 

(Plato 2, figure 22.) 

The following is a description of this species: 

The loarium ia bilamellar, with fronds somewhat compressed. The sooecia 
are little distinct, elongate, elliptical; the frontal is convex and very short, 
and it bears below a large salient avicularium with roimded beak. The 
apertura is elliptical and deep. The ovicell is globular, little saUent, orna- 
mented by a fragile circular area; it opens into the peristomie. 

Affinities. — This species is quite unique and difficult to classify. We 
have put it in Smittina because t^e ovicell opens into the peristomie 
formed by the thickening of the frontal walls; but it does not really 
belong to this genus, because it has no lyrula nor oral avicularium and 
because the apertura is not semilunar. 

Occurrence. — Lower Miocene (Bowdea horizon), Cercado de Mao, 
Santo Domingo. 

Genoa POREIXA Gnj, 1848. 
Porella bella Bnslc, i860. 
(Plate 1, Figure 15.) 
litpr^ia Mia Bnik, Quarttriy Jonnul MioroaooiHo^ Sdanoe, VIII, plate xxvn, figi. 

2, 3, iseo. 

BtehartUa landtborovi Smitt, Floiidan Biyoaos, pt II, Kon^. Seren. Vet Akad. Hand., XI, 

No. 3. p. 60, plate x. fica. 201. 202, 1673. 
AnOMa baaa HinckB, Britidi Marine Polysoa, p. 3fi2, plat* 42, figa g, 10. 168a 
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We are not certain th&t Busk's species is identical with that of Smitt, 
as the fonner author represents it, but evidently the characters oi the 
Antigua fossil, although pooriy preeerved, are in hannony with Smitt's 
figiires. The measurements of this fossil are: Apertura:Aa= 0.16 mm., 
Ia=0.20 mm.;zooecia; b=0.90 mm., fa=0.70 mm. 

Occurrence. — Oligocene (Antigua formation), Rifle Butta, Antigua, 
Leewaid Idands. 

HcAtiat. — Shetland Islands, waters off Florida (185 meters). 

Omu RHAHFHOSTOMELLA Lorans, 1886. 

Rhan^lioctaaidlA Utkrito, new spedM. 

(FUte S, Figiuv 12.) 

The figiired specimen is the only one foimd;'it is tmfortunately 

incomplete and worn and does not pramit a detEuled description. It 

incrusts a shell ; the areolar costiiles are rare or little visible. The oral 

avicularium is quite lai^, oblique, the point directed towards tine 

bottom. 

Occurrence. — Lower Miocene (Bowden marl), Bowden, Jamuca 
(very rare). 

0«iu» RHTnCHOZOOH HiiKks, 1891. 

Shjnchosooa nraiJual, now ^edec 
(FUt« 2, Figure 23; PUte 4, flgores 1, 2.) 

The foUowing is a description of this species: 

The xoarium is uDilameUar. The socBcia are large, distinct, hEsxagonal or 
clavifonn; the frontal is smooth, convex, surrounded by a line of small scat- 
tered areolar pores. The apertura is large, suborbicular, with a wide {mndmal 
rimule; the peristomie is deep and widened; the very irregular peristome 
bears some lai^ tubercles; the false rimule is compressed between two ^atgB 
tuberosities, one of which bears an oral avicularium transvusely srrtaagfid. 

Meagurementa. — Apertura: Ao='(?), Ia-0.20 mm.; Booecia: Ls— 0.60 mm., 
Iz-O.SO mm. 

AffiniHes. — This species differs from Rhynchozoon solidum Osbum, 
1914, which it much resembles, in its much larger micrometric measure- 
ments and in the absence of the small frontal avicularium. 

Occurrence. — Lower Miocene (Bowden horizon), Cercado de Mao 
(Bluff 3), Santo Domingo (very rare). 

Pamilj ADEOniDA Jnlliea, 1903. 

Geona AOBOVA (Lunouroaz, 1816) Lerbuen, 1909. 

AdMna porou, new spedea. 

(Plate 6, FiguTea 22, 23.) 

The following is a description of this species: 

The zoarium is free, bilamellar. The sooecia are little distinct, very elongate, 
separated by a hardly visibte, salient thread; the frontal is porous, utUe 
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c<mvex, surrounded by areolar, parietal pores, of which one is larger than the 
others. The ascopore ia large, orbicular, median. The apertura and peria- 
tomice are semilunar, with the proximal border somewhat concave. The 
goDceeia have two very lai^ syimnetrical, areolar pores and irregular, oral 
gibboeitiea. The avioularian Booecia have thdr opeeia arranged on the lower 
part of a pyiiform area, calcified and deep. 

Meamremente. — Apertura; Aa=0.12 mm., Io-0.12 mm.; aooecia: Lz*0.60 
nun., Iz=0.30 nmi. 

Affinities. — ^As we possess only the figured fragment, the study of 
this species is necessarily incomplete. The species is very peculiar 
one, for ihere is no other one provided with a porous frontal and oral 
gibbodties at the gonoeda. 

It is to be noted that this genus has disappeared from the waters of 
the Gulf of Mexico. In the family Adeonidse, only the genus Adeonel- 
lopsis has survived. 

Occurrence. — Lower Miocene (Bowden horiaon), Cotado de Mao 
(Bluff 3), Santo Domii^o. 

AdMiu kMkeli Renn, 1847. 

CaUvora htduU Reon, Die toMOen Pdypkrieo dw V/UaM TertUi-beekena, Haidlsfer'i 

■wtaiwlneoadwttUobe Abhandlimcva, n, p. SG, pUte 10, fig. 10. 1S47. 
L*jin^ia tiolaeta Johnaton, A Bittonr of the Bfitiah ZoopbrUe^ p. 33S, idkte S7, fie- 9, 1849. 
MvUifoHaa itmMKcato Gkbb mmI H<mi, Monogiaph of (lie FomQ Polyto* ol (he Seoondary 

and Tcffliuy FoimktiDiu of Nortli AmoiOB, Jounial Aosdcmy erf Natural SdeocM 

of PhnadBlphia (2), V, p. lU, plate 20. &g. 27, 1862. 
Mierevor^na nolocn HiDcks, HirtOTy of the Brltith Marine Polyso*. p. 210, 1880. 
Adtona tielaeea Oabotn, The Bryoioa of the Tortugaa TiJande. Florida. CanM«i« Iiwt. Wash. 

Pub. No. 182, p. in, 1014. 

Of this species we have fomid only a single specimen in the Bowden 
marl ^^ch is moderately well preserved. 

This fossil, rather abundant in the European Miocene and Pliocene, 
16, on the contrary, quite rare in America. 

Occurrence. — Lower Miocene (Bowden marl), Bowden, Jamaica. 

Geological distrSmtion. — ^European Miocene and Pliocene; Miocene 
of North Carolina and Virginia; I^ocene of Shell Creek, Florida. 

Htdntat. — Atiantic and Mediterranean. In Florida this species was 
dredged at a depth of 56 to 97 meters. Osbum collected it at a depth 
of 8 to 29 meters in the region of the Tortugas. Finally Verrill noted it 
from the Bermudas. 

Famfljr HXPFOPODIHIDf LertnMii, 1909. 

Genus UBTRARABDOTOS Cum, 1914. 

Hstrarabdotof coUI(BtDin, now Bpedas, 

(FUU 4, Figures 3 to 12.) 

The following is a description of this species: 

The soarium is free, bilamellar, attached to algte by a small, expanded base 
and bent upward like a crank; the fronds are large, bifurcated, but narrow. 
The HXBcia are distinct, separated by a salient thread, long and narrow; the 
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frontal is emooth, convex, sutrounded by a line of targe areolar pores often 
separated by short coetules. The apertura ia suborbiciuar; the peristomice is 
oral with a pronmal peeudorimule. There are sometimes two quite incon- 
stant, mnall, oral avicularia. The ovicell is endozooecial, enormous, borne 
by a considerably enlaiged HKScium; the frontal is garnished with radivtii^ 
and granulated costules. 

Meatvremenia. — ^Young zooecia: apertura, Aa=0.14 mm., Ia=0.12 mm.; 
xooecia: Lz=0.60 mm., £-0.2S to 0.30 mm.; old zocecia: t^rtura, tufO-H 
mm., {a-0.16mm.; Eooecia: Lz-0.70mm., Ez = 0.24 to 0.30 mm. 

AffiniHes. — ^The genus Metrarabdotos contains more species in 
America tlmn in Europe. The .present species differs from Melrarab- 
dotos monUiferum MUne-Edwardfi, 1836, common in the French 
Miocene, in its granulated coetulee on the ovicell, in the absence of a 
peeudo lyrule at the peristomice, and in the absence of oral avicularia. 

It difFere from Metrarabdotos grandis of the Vicksburgian, which 
also forms lai^ fronds, in its greater zocecial width, and in much lees 
deep intercostular spaces of the ovicell. 

The species is quite variable and we have figured the principal 
variations. 

Occurrence. — Lower Miocene (Bowden horizon), Cercado de Mao 
(Bluff 3), and Rio Caoa (Zone H), Santo Domingo. 

H«tranbdotos kciTinomm, now Mfdtm. 
(Plato 3, Figures 1 to 10.) 

The followii^ is a description of this species; 

The zoarium is free, bilamellar, bifurcated, narrow, with rectangular fronds, 
and fastened by a httle expanded base. The soceeia are distinct, little elongate, 
rectangular, surrounded by large areoW pores more or less separated by the 
coBtuIes. The Eq)ertura is oblique, semielliptical, divided in front by a roimded 
and perforated sinus. The ovicelled zocecia are quite wide; the ovicell is 
endozocecial; it is little salient, finely punctate, and ornamented with inter- 
areolar costules. On each side of the apertura there are two large, triangular, 
salient avicularia with their point directed above. 

Meaturementa. — Apertura: Aa— 0.18 mm., 2a = 0.14 mm.; socecium: Lz=0.70 
to 0.74 nun., 2z'=0.28 to 0.30 mm. 

Affinities. — The characteristicB of this species are the two large, oral 
avicularia which hang from each side of the aperture like two targe 
tears. They are very insular. 

This species differs from Metrarabdotos coUigatum from the same 
geological horizon in its little-expanded and non-prehensile base, in 
its non-claviform fronds, and in lie presence of large, oral avicularia. 

It differs from JWefroroWoto* moniUferum Milne-Edwards, 1838, in 
ks much less costulated ovicell and in the absence of a spine in the oral 
sinus. 

Occwrence. — Loww Miocene (Bowden marl), Bowden, Jamaica 
(common). 
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Genoa BRACBBKIDGIA HuGillifny, 1886. 

BncflbiidgU defonula, new qtodes. 

(Plato 3, Figura 11 to 16.) 

The foUowing is a description of this species: 

The Eoarium is free, bilamellar, compressed, bifurcated. The toaecia, are 
difitiiict, elongate, separated by a deep furrow, cUvifonn or Optical; the 
periHtomioe ia oval or eUiptJcal; an oblique avicularium is buried in the peiis- 
tomie; the apertura (visible oi^y from the interior) is semilunar; the frontal 
is surrounded by areolar, parietal pores, and on the old zocecia it bears a large 
pore which does not perforate the wall. 

MeaauremerUa. — ^Peristomice : hpie = 0.15 mm., lpie=Q.\2 mm.; zocecium: 
Lz-0.45to0.60mm., 12=0.25 to 0.30 nun. 

Aj^inities. — ^This species has the exterior aspect of an AdeoneUopsig. 
The large frontal pore, however, is not a perftmtted area; it is invisible 
in the interior, and its nature is unknown. The few specimens i^ch 
we have studied were, it is true, rather poorly preserved. 

The peristomial avicularium is rarely vifdble at the exterior; it is, 
on the contrary, quite constant in the interior. This interior is that 
of Bracebridgia; it is, therefore, indeed in this genus that it must be 
classified, but it is a deformed BTocebridgia. 

The presence of a large frontal pore clearly characterizes this specie^, 
and it cleariy differentiates it from the other known species of the same 
genus. 

Occurrence. — Lower Miocene (Bowden mari), Bowden, Jamaica 
(rare). 

Family CEtXEPORIDJE BoA, 1853. 

Genoa HOLOPOKSLLA Waters, ilfog. 

Holoporella albiroatria Smitt, 1873. 

(Plate 1, Figun 19; Plate 7, Figures 9 to 14.) 

Diteopora ^birottrit Smitt, Floridan Brroioa, pt. 11, Eon^. SreiiBka. VeteiukapB-Akad^ 
nuBiu Handllnsar, XI, No. 4, p. 70, plate 12, figi; 233 to 239. 1873. 

C«B«poni aJMrtxIrw Jelly, A Synonymio Catalogue ot the Reoent Maiine Biyoioa, p. 4&, 
1889. (See for oompleta UbUoEi^ihy.) 

Holopordla olbtroiCru Oaburn, Bryoaoa of Tortusaa Itlands, Carnegie Init. Waih. Pnb. No. 
182, p. 21fi, 1914. 

Of the two specimens of this species which have been collected at 
Panama and at Anguilla one corresponds to Smitt's figure 237 and the 
other to figure 238. 

This species is one of the more common among the American fossils. 
The Recent specimens are quite variable In aspect; the polymorphism 
of the f<wsils is also quite remarkable on accoimt of alterations. 

The avicularian beak is not as complete and well-developed as on the 
immersed zocecia. It is quite often absent on the superficial zocecia. 

The interzocecial avicularium is spatulate; its d^tribution on the 
zofma is very irregular. 

The front^ is an olocyst bordered with areolar pores. 
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Occurrence. — Oligocene (Emperador limestone), <Ad quany ODe-third 
mile north of weet of Empire, Panama Canal Zone, D. F. MacDtmald 
fmd T.W.V&ugban, collectors, 1911 (loc. No. 6016) ; Oligocene (Anguilla 
ftmnation), southweet side of Crocus Bay, Anguilla, Leeward Islands, 
T. W. Vaughan, collector, 1914 Qoc. No. 6S94); lower Miocene (Bow- 
den marl), Bomlen, Jamaica (common). 

(koloffical di^ribuHon. — Miocene of Australia and New Zealand 
(Waters). 

HtAibU. — Atlantic off Florida; Pacific off Australia. Specimens have 
berai dredged off Australia to a depth of 121 meters. Smitt in Florida 
has discovered them between 40 and 66 meters, but Osbum states that 
tiie species aboimds at a depth of 24 meters. 

Puuilj COmSCHAXKUHnDX Lcvtauan, 1909. 
Omm STTCHOPOBINA StoUcdu. i86a. 



<PUto 1, Figurae 20 to 23; Plate 6, Figures 16 to 19; Hato 7, Figures 1 to 8.) 

llie following is a descriptirai of this species: 

The zoarium is free, conical, hollow, with very thick walls. The peri- 
stome is salient, omameoted with small tuberosities; it bears one or two small 
elliptical avicularia with bar or denticles. The spertura is elliptical, ekm- 
gated, hidden at the base of a short peristomie; it is formed of a large aemi- 
eUiptical anter and of a small concave poster, separated by two small, salient 
cardelles. The ovicell is large, somewhat salient, convex; it b hyperstomial 
and always closed by the operculum. A salient, elliptical avicularium, with 
two denticles serving as pivot, is placed at the base of each socsdum; it 
deforms the adjacent peristomes. The inner side is tuberose and bears very 
large pores arranged in auincunx. On the lower face there are large ptaxe 
surrounded by vety muul ones. 

Measurementt. — ^Apertura:Aa— 0.14 mm., la >■ 0.10 nun.; soceciumiLzasO^ 
mm., I?a>0.30 mm.; opesium of avicularium: ^sQ.lO mm., Io<=0.06 mm;. 
avicularium; Lav=0.20 mm., I(w=^0.l2 nun. 

This is a very elegant speciee characterized by its peristomial 
tuberodties. llie ancestnila is vimble only in the interior of the 
zoarium; it is covered rad«riorly by the first zoceda. All the zoceda 
are separated from each other by small canals which appear to end in 
the large, inferior pco'es. 

The oral tuberosities are hollow. The pores of the internal cavity 
are avicularia of which the pivot is formed by two denticles; they are 
analogous with those of the external face (inferior). 

The internal face (and upper) bears also lai^ cavities which we 
behave to be hydrostatic cavities; but it must be proved that the 
ectocyst is resistant enough to confine an equal amount of water. We 
must suppose also that these cavities are intended to count^rbalanoe 
the irregularities of calcification and to assure the perfect equilibrium 
of the zoarial system. 
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This species must not be confounded with MamiUopora cupula 
Smitt, 1872. It differs from it in its ovicell, which is not bilobate, and 
in its ovarian zooecia, which are not larger than the otiiers. 

Oecwrence. — ^Lower Miocene (Gatun formation), Banana River, 
Costa Rica, D. F. McDonald, collector, 1911; low^ Miocene (Bowden 
horizon), Rio Gurabo (zone D), Rio Cana (zone I), and Cereado de 
Mao, Santo Domingo; Bowden, Jam^ca. 

Order CTCLOSTOHATA Busk. 

Pamitj TUBUIIPORIDf Johnston, 1838. 

Oaniu IDHOHEA Lunoaronx. 

UmooM mifaiMuui i*<MSg/ij, 1839. 

(PUt« «, Figuraa 20, 21.) 

Idmonta tnHtttana d'Oibicii7, Voya(e dans I'AmMqua miridlonBla, V. pt. 4, p. 20, plnta S, 

Osi. 17 to 21. 1S39. 
Idmenta praWimpi d'Oibigny, PaUoDtologie fnuioaifle, BiyoKMuiM arMMtea, p. 729, 1852. 
Idmenta ■»flwwu Smftt, naridan BryoKM, p. 8, plate m, fic^ 14-19, 1672. 
/dnonM vribMona Cbdu, Bryotoaint tortlsm dea eaTirooa da Paria, AnoalM de Faltoo- 

tolotfe, m. p. 126, pUt« 14, fisa. 11-13, 1906. (CltM falbUogmiAy.) 
Jdmonaa milnainui Canu, Bryoioairaa du Sud-Oueat de la Franoe, Bulletin de la SocUtC 

O«0loKlque de U Franoe (4), Vni, p. 386, 1, p. 4fil, 1908. 

Our small specimen is not very well preserved, but we feel perfect^ 
certain of it, because we know all its fossil variations. It is evident, 
however, that such a determination is always subject to revision. 

Occurrence. — Lower Miocene (Bowden horizon), Cereado de Mao, 
Santo Domingo. 

Geohffical dislriinitUm. — Ypresian of England (Gregory) ; Lutetian of 
Bavaria (Eo6chin8ky),of Paris (Canu), of the Ariege (Canu) ; Auverraan 
of Biarritz (Canu); Latdorfian of Latdorff (StoUc2!ka); Stampian of 
Germany (Reuss); Tartonian of Austria-Hungary (Reuas); Sicilian of 
Italy (Seguenza); Quaternary of Italy (Seguenza). 

Habitat. — Cosmopolitan in both hemispheres. In Florida it has been 
dredged between 26 and 109 meters. 
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DESCRIPTION OF PLATES. 

Plate 1. 
Fm. 1- Callopora dutiurilli var. lata, n. vai. Portion of the incnuUcic ■oarium, X20. MoMof 

tin looeou have a nn^o aTioulariiun in front of the opMiunt. CHicooeiM (Ati(itUli 

fonualioD). Southwest rid« Crocua Bay Bluffs, Ancuilla, Leenraid tiJ.iwj. 
Flo. 2. Pioridaia puripora, n. ap. Surface of the type, X iO. ahowing the laree, poorly defined 

opeaiulM and the pyrifonn aapect of the opedum. Oli^pooene {AnligUB tonutioo), 

Rifle Buttt, Antigua, Leewvd jaUnda. 
Fra. 3. Plmidina futifera, u. ip, Tba type ipeoimen, X 20, eihihitinK larse, rounded opMoUi 

and piomlnent p(dypidian oonveii^ in the few BO<BC!ia intact. OUgooene (Antisoa 

formaljon), Bifle Butti, Antigua, Leeward kUnds. 
Fro. 4. Offimlina mtiiabiiit, n. ip. The type speolmen, X 20, with large tnregular tqwaia, duU 

oricdl, email gyninoeyet. and one aooedum with a fuaifonn aviculuium. Oligooene 

(Anguilla fonnatiaii). Crocus Bay HUI, Anguiila, Leeward lalande. 
Pia i-7. CupuJoKa umbeUala Defranoe. 1823. (See alao plate 2, BgL 17-21.) (6) Two loaiia, 

natural aLw; (6) c«JlulifefouB convex surface, X 20; (7) oonoave surface, X 20. 

Lower Miocene (Gatun formatioD), Banana River, Costa Rioa. 
Ftob. S-10. CupuJddrta eanarimtit Busk, 1S69. (8) Two waria, natural siie; (9) oeUuUfaoot 

oonvex surface, X 20; (10) ooncave surface, X 2iQ. Lower Miooene (Gatun forma- 
tion). Banana River, Coeta Rica. 
FlO. 11. Calpentia impre—a Moll, 1803. Surfaoe of an incruating loarium, X 30. Oligoocne 

(Antigua totmation), CaHirie marl-pit, Antigua, Leeward Islands. 
Fla. 13. FuOana radiala aanlinrntit Gabb and Horn, 1862. Gabb and Bom's illustratian of 

this variety. Eocene (Jackaonian) of South Candina. 
Fio, 13. Stvlopomo tponatit* Fallu, 1700. Several soisda, much enlarged (Bmitt't figures of 

Bippolhott tponoitet). Recent, Gulf of M«doo. 
Flo. 14. Bippoporina Uita &uitt, 1802. View of several looBda much enlarged (after Smitt). 

Recent. Gulf of Mexico. 
Fra. 16. PertOa htUa Busk, 1860. &nltt'i illuetntton of Xae/tanUa, Imdsborati. Recent, Qnll 

of Mexico. 
Floe. IB, 17. SUp/umottUa hiaperla Miohelia, 1842. Two views of this apeciea (after Bmitt). 

Recent, Gulf of Meiico. 
Flo. 18. Fbotograph, X 30, of a specimen from Anguitla. Oligooene (Anguilla formatioo). 

Crocus Bay Hill, Anguilla. Leeward Islands. 
Fio. 19. Bthpordla albirolrit Smitt, 1873. (See also plate 7, figs. 0-14.) Several sotsda mneh 

enlarged (after Smitt). Recent, Gulf of Mexico. 
Fiu. 20-23. Stichoporina ttOmnfa, a. sp. (See also plate 6. Ggs. 10-19, pUte 7, figs. 1-8.) (20) 

Two MOMia natural use; (21, 22) two views, X 20, of the convex, ediulifwooi ^de; 

(23) ^kotograph of the concave aide, X 20. Lower Miooene (Gaton fornatioB), 

Banana River, Costa Rica. 

pLAm 2. 
Fio. 1. Sltmhranipora tauntiam, n. sp. Portion of the incrusting sooriuin, X 16, showing th 

large interopesal dentiolee. Lower Mioooe (BowdMi horiaon), Cecoado de Mao, 

Santo Domingo. 
FiOB. 2, 3. Aeanthodttia saearlt forma m«7iSiftra, n. sp. The hc^ow oylindrioal Mwrium, natural 

sise and X 20. The beaded atnioture of the tnural lim is apparent. Lower Mloeeoe 

(Bowden horisoo), Cercado de Mao, Santo Domingo. 
Fio. 4. Bemitepl^a lata, n. sp. Part of the incruating type spedmen, X 16, with aooM fooMia 

showing the charaoteristie inferior denticle. I«wer Miocene (Bowden hoiiaon}, 

Ceroado de Mao, Santo Domingo. 
Floa. 6-7. yellia oeulata Busk, 1862. (6) Nortnal soiBcia with tubendea comidete, X M; (8) 

fragment showing large nxecfa, X lSi the tubercles are reidaoed by pores; (7) view 

(d Iragment, X 19, showing two ndea of the loarium. Lover Miooene (Bowdm 

horiaon), Ceroado de Mao, Santo Domingo. 
FiOB. 8-10. Can/nattvlai dlipliroM, n. sp. (8) Several fragment* of the artiaulated aoahun. 

natural siie; (9) anterior face of soarium, X 19; (10) posterior fa«e, X 19. Lower 

Miocene (Bowden hotison), Ceroado de Mao, Santo E>omingo. 
FiOB. 11-13. Conrnoifvlus labiatut, n. sp. (II) Complete segment of the arUoulatod bjlaawflsr 

■oarium, natural eixe; (12) photograph of the same, X 19, the salient opeaal lip i* 

shown; (13) section, X IG, exhibiting the interior of the locEcia in the middle nw 

and a longitudinal section in the outer rows. Lower Miooene (Bowden hoiisan), 

Cereado de Mao, Santo Domingo. 
Fio. 14. Thalamoporella grarailata Levinaen, 1900. Small fragment, X 16, identified with tUi 

Recent species. Lower Miocene, Rio Cana, Bonto Domingo. 
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Pultk 2 — continued. 

ViOK. 16, 16. LunuJnrid Bpedes. Outer uid timar ades of a fragment, X 16. Lower Miooane 
(Bowden hoiiioii), Rio Cana. Ban to Dominso. 

Fi<w. 17-21. Caputaria umMlofa Defnuioa, 1828. (See alw plate 1, Hgi. 5-7.) (17) Zoaria, 
natural aiie; (18) photocrapha of the iimer tuberoua aide, X 26; (19) anoeatrular 
Kitfon, X 19. in which the anoestnila ia oovered over by a normal loceoium; (20) 
anoMtnilar rosioD of another loarium. X 19 ; Uie lOceeU are amoged alt«niatel]r and 
In inTert«d ordo'; (21) another view of the ancestrular regton, X 19; here the anoea- 
trnla ia a membraniporoid aooeoium. Lower Miocene (Bowden horiion}, C<n«ado 
de Mao. Banto Dominp). 

Flo. 22. Smiaina f hrmia, n. ap. Suifaoe <d the bilaineUai aoarium, X 16. Lower Miocene 
(Bowden hoiiion), Cereado de Mao, Santo Dominso. 

Fio. 23. RAvKAMDon sau0han», n. ap. (See alio plate 4, fifv. 1,3.) A amall fracment, X ISi 
Lower Miocene (Bowden hoiiion), Cercado de Mao, Santo Domingo. 

Puts 3. 

Fioa. 1~I0. JftfraroMotos lacrytaomtm, n. ap. (1) A group of fragmenta, natural atie: (2) frag- 
DMOt, X 4-6, showing the Uttl»«ipandedbBBe; (3) another rivsment, X4.S; (4) a worn 
branoh, X 16; the avicularia are abaent or little apparent; (6) suifaoe, X IS, ahowins 
■alient peciatomea and larger triangular avicularia ; (6) worn loarial (ragment, X 20; 
(7) <»dinary aoceds of a bisooh, X 15, with short, pointed, triangular avtonlaiia; 
iS) ordinarj- loceoia, X 16. with long avioularia; (9) branoh, X 16, with oviodled 
■o<BdB; the ovieeU b slightly eoetulated and its frontal ia graouloae; (10) ovioelled 
■oeeei*, X 15, with the oviotU not oottulated. Lower Miocene (Bowden mad). 
Bowden, Jamaica. 

noa. 11-lft. Braeihridgia defarmig, n. ap. (11) Fragmenta, natural ^e; (12) the usual aapeet 
of the Boceoia, X 16; the large frontal pore does not perforate the wall; (13) lOlMia 
at the base of a soarium, X 16; (14) loceeia, X IS. wiUi the large frontal pore wanting; 
(16) loceeia, X 15, with the peHatomlol avioularhim slightly viMble; (10) interior of 
Boceola. X 16; the peristomial avioulaiium ia vinble, but the froatal pore does not 
perforate the locBoial wall. Lower Miocene (Bowden marl), Bowden, Jamaioa. 

FiOB. 1, 2. BAvnefuuMniMupAoni, n.ap. (8eealB0plate2,flg.23.) (1) Tlw nnflamdUr aoarium, 
X 16, showing young condition in which the aoceeia are distinct; (2) old oondition of 
■oarium, X 16; the soceoia are indiatioot and not oriented. Lower Miooeoe (Bowdeu 
hotlaon) , Cerouio de Mso, Banto Domingo. 

Ftos. 3-12. UOrarabdolo* coUioatmn, n. sp. (3-S) Different aspects of the base of the aoarium, 
X 4.6; (6) three fragmenta, natural fliie, presermig base; (7) portion (J tOMial aur- 
face, X IS.with twoovioellapreaerved; (8) broad »x»cia, X 16, cfaaracteiiatjo of the 
aged condition; (9) base of a aoarium, X 16, showing calcifioaUon and disappearance 
of the iq>ertuj'ee; (10) narrow io<Boia, X 16, of youthful condition; (11) normal 
Bowoia. X 16; (12) longitudinal section, X 16, showing the interitn of the sooBOia. 
LowK Mioeene (Bowden horiion), Cercado de Mao, Santo Domingo. 

Plate S. 

Flog. 1-5. Aeanlhottena saurtt forma lexlvrala Beuss, 1S46. (1) Fragments of the unilamellar, 
htdlow cylindrical aoarium, natural siie; (2) so<£da, X 15. with traces of delioate 
■^nM in the opeiium; (3) inner dde of soarium, X 15, showing rectangular fonn of 
loteda; (4)iocecia, X 16. withsdiatlnctrimarouiidtbeopeBiuin; (6) another surface, 
X 16, showing the large siie of the fint locedum of a new row. Lower Miocene 
(Bowden marl), Bowden, Jaioaiaa. 

Flo. 6. Conoptum oraU, n. sp. Ancestrular portion of the type specimen, X IS, inorusting a 
shell. Lower Miocene (Bowden mul), Bowden, Jamaioa. 

Fioa. 7-9. QarutUporella jninctata. n. sp. (7) Two fragments of the free eylindcioal soarium, 
natural sise; (8) an example, X 16, showing the develoriment of the tremoojnt; (9) 
another fragment, X 16, showing the lonn of the aperture, ovicells (broken), and 
arrangement of the areola. Lower Miocene (Bowden marl). Bowden. Jamaica. 

Fia. to. CottopOTa teiuBa Hincks, 1880. The inorusting soarium, X IS, illustrating the thin 
mural rim and the small tuberdes on the gynmocyst. Lower Miocene (Bowden mail), 
Bowden, Jamaica. 

Fra. II. BmtiMrUlia grandiedia, n. sp. Surface of the incrusting soarium, X 16. The largeal 
soceda oomnienae a new row. Lower Miocene (Bowden mari), Bowden, Jamaica. 

Via, 13. ShomfKo^omdia UMeeBa, n. ap. The incrusting soarium, X IS. The araolai ooatulea 
are scarcely visible. Lower Miocene (Bowden mari), Bowden, Jamaica. 
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DEBCRIFTION OF PLATES. 



Pune. 



Tm, 1. L^ioporamioc^UBOiB. *p. Fr»gmea(of tb«UDUain«UaraoMium, X IC TbepolnMlai) 

tebe mud the muU paitm at the Ixnaoeyt ue vUble. Lowor MioMoe (BowdMi 

bi«liMi), Rio CaiiK, Santo Dominso. 
Fhi. 3. BippomtMOa itrfraUUun, a. q>. B«m of « hiUmdlw «osiliim, X IS- The aocMinai it 

receiurmtad, bong replkoad by mD kTionluium. Lower MioiMma (Bowdoi hcKuao)< 

Onado d« Mao, Santo Dominso. 
FlM. 3-6. SekiMopcdrMa mulabilu, a. ip. (3) The tnbulai ■oarium, natuial ua; (4) ■oaiian, 
X I£. with indirtuiot locBcda; (fi) another portion of the aame aoaiium, X 16, Aaw- 

bigtheihapeofUMMCBcla. LowwMio«eiie<BowdeDboruon),C«c«adodeMBo, Santo 



FiM. 6^. SltoanoponOa panialla, n- (p. (0) Ftacnenta of the ^inilafinJinr Mariiun, oatntal 
die; (7) loarial frecmcBt, X 1S> ibowlDC the great iiraculaiity in the WMMia; (S) 
the usual loocia, X 1£, with recular anancement; (0) the moat frequaot aq>eot of 
the wKeda. X 16; the polniidian tab« U very frasU« and olUa bdAen or altcnd. 
Lowtr Miocene (Bowden boriaon). Cereado de Mao, Santo Dominv>- 

Flos. 10-lS. ThalamopoTtaa biptrforata, a. ep. (10) Fracmcots of the bflamellar "-'<■■", 
Datund time; (11) tptHimea, X 16, eihiUtias a well' ^ ea wrv ed ratiouloeeUHittm; 
(12) an ^T^mpla, X 16, ibowing the hi^w tubules wcsn and replaced by pons; a 
retieulooeUarinm is bm prcasnl; (13) drawins showini the teal form of the ^iwtnre, 
X BO; (14) • qMdnen, X IS, with a deforaied meubranipocaid WMMiam near the 
npptr oomer; (16) anotho' jmlUj example, X 15, with a prinuieerial ntemlvaBi- 
piwoid lolBdum aloox the lower edse. Lower Miocene (Bowdon boriaMi), Cenado 
de Mao and Bio Cana, Santo Di^ningo. 

noc IS-IS. attdwporina tubmta, n. sp. (See also plats 1, O^. 20-23; plate 7, fi^. 1-&) 

Small tracDMOits of the small free Mnioalsoarium, natural iiie; (17) aoarial fraipD 
X IB, with large kmmm; (IS) fragment, X 16, with noall socMla; the tvbulea aie well 
derdoped; (Ifi) inner side of soarium, X 1S> Lower Miocene (Bowdan horiaon), 
Rio Cana, Santo Dominao. 

hM*- 30, 31. limenta mibuana d'OrUgny, 1339. Views of a fragment, natural dae and X 9, 
nierrad to thia tpedea. Lower Miocene (Bowden horiion), Cwoado de Mao, Banto 
Domingo. 

Fkm. 22, 28. AdtaiKi fwroso, n. sp. Fragment of the free bilamellar aoarium, natural sisa aod 
X 16. In figure 23 these goncecia with their oral gibboaties are shown in the vpptt 
right-hand ooraer, an aviouUrian soranium in the upper lefMiaod comer and onUnaiy 
soosda with their asooporea, and small amaim in the rest <d the pbotogriwh. Lower 
Miocene (Bowden horison), Coisado de Mao, Banto Domingo. 

Plat>7. 

Fraa. 1-8. Stiekoporina tuberoso, n. sp. (See also {Oate 1, figs. 20-33; plate 7, figs. lS-19.) <1> 
Group showing the upper, lower, and edge views of the aoarium, natural daa; (3) 
■OMium with weathered surfaoe, X 16, Ulustfatfng that the tuberositiea ar« hollow; 
(3) Bocsma, X 16, with one preserving the oviodU wbioh la hyptntomial; (4) por- 
tion of a Boaiium, X 16, with the tuberodtiea around the BO<Baial aperture* wdl pie- 
•erved; (S) mner surface of soarium, X 7.S: the tuberositiea, avioulada, and brdro- 
static (T) cavities are vidble; (6) portion of figure 6, X 16; (7) edge view of fraotomd 
soarium, X 16, illustrating sotsda open; (8) liniilar visw, X 16, but with the socecta 
oloaed. Lower Miocene (Bowden road), Bowden, Jamaiea. 

n<M. 9-14. Holoponlla oAtrasfrii Smitt, 1873, (See also plate 1, Bg. 19.) (9) Fragment, X 16, 
■howing soceda without beak but with the tyiaoal form of aperture; (10) aomoa. 
X 16, showing intenKxncdsl avieuUria; the oral beak 1* incomplete and In process of 
formation; (II) intuior of soceeia, X 16; (12) geoeral aspect of the looseia with 
ovicdl, X IS; (13) marginal socsda, X 16; the deq> sooda have a beak bearing a 
icularinm whioh appears than as isolated; (14) soceda, X 16, showing the 
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TERTIARY MOILCSKS FROM THE lEEWARD ISLANDS 
AND CUBA. 



r Chabixb Wtthb Cooks. 



INTRODUCTION. 

The object of this paper is to describe some little-known Cenozoic 
MoUusca from the West Indies and to determine their stratigraphic 
positions with respect to the standard section of the Atlantic and Gulf 
Coastal Plfun of North America. 

The great bulk of the material upon which this work is baaed was 
collected by Dr. T. Wayland Vaughan, in the islands of St. Bartholo- 
mew, Antigua, Anguilla, and Cuba, but several additional smaller 
collections made by various workers at scattered localities have also 
been studied. All of the fossils studied, except a small collection from 
Guajay, Cuba, are in the United States National Museum. The 
exceptions are in the American Museum of Natimit History. 

The writer wishes to express his appreciation of the many coiui;esiee 
extended to him throughout the course of the work by Doctor Vai^han, 
to whom he is also indebted for asmstance in the final preparation of 
the manuscript. He wishes to thank Dr. W. H. Dall and Miss Julia 
A. Gardner for £ud in the identification of doubtful species. He is 
indebted to the authorities of the United States National Museum for 
the use of the facilities of that institution and to the Director of the 
United States Geol(^cal Survey for permission to carry on this 
investigation as part of his official duties. 

FAUNAL SUMMARY. 
The species of mollusks and brachiopods described, with the stations 
at which they were found, are enumerat«d in the following lists: 

Lmt of Stationo in St. Babtbolouw. T. W, Vauoham, Collsctos. 

6896. Spur on southeast vde of bay nortliwest of St. Jean Bay, 170 feet abore sea-lerel 

(uuroid reading). 

6897. Anse fioaille side of p<Hnt between Anse Ec&ille and Anee L^iard. From oon^m- 

erate Bad sandstone below upper limestone bed. 
6897(1. Point between Anse £oaille and Anse Usard. 
68976. Point between Colombicr Point and bar next to St. Jean Bay. From a oonglom- 

erate and tbaiy bed inteibedded with limcBtone, below the main limestone and 

at top of the eondomerate series of beds. 
6006. Northwest of St. Jean Buy, along sea-face. 

"""" "vernoraBa; '" " -' "'"' 

int on Dortj 

section. 

6925. Foaeib moetiy from cooelomerate bed below limestone at top of section, partly from 

lower limestone bed or from just above oonglomerate. 

6926. Anse Unrd, basal bed. 
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The species from these localities constitute a compact famka whose 
closeet affinities are in tiie upper Eocene (Jackson stage). 

List or Stations in Antioda. T. W. Vattohan, Collbctor. 
6S64. Rifle butta. 
0S68. W«Uterdl Point. 
0861. Hodge'a Bluff, upper bed. 
6862. HodM'e Bluff, lower bed. 

6865. Two nuodred yvrda east of Jadcaaa Point, St. Johns B&y. 

6866. AorooB street, north aide of Mthedral, St. Jtriuu. 
6869. Long IbUumI. 

6874. Bliiurd Mill 

0856. Bam and wwtsn slope of f^iftr's HilL 

6875. Friar'B Hill, from white ohAlky limertone Above the main oonl-reef bed. 
6881. From bluffs mi north aide of Willoughby Bay. 

6888. Half a mile ncuth of McKinnon'a Mill. 



The strat^raphic relations of the different foesiliferoua exposures in 
Antigua can not satiefactcnily be detennined from the moUuska 
tabulated below, but according to Dr. Vaughan the corals indicate 
that all the stations in the table except one (station 6861) repreeoit 
approximately the same horizon and that this is the equivalent of the 
coralliferous chert bed at Bainbridge, Georgia. The close relationship 
of the mollud£fi to the Tampa and Anguilla faunas is apparent, llie 
single specimen of EyiUmium anUffoense from the upper bed at Hodge's 
Bluff (station 6861) probably represents a h^er famial hraizon than 
the other mollusks in the table. 

To the small fresh-water fatma described by Brown and Pilsbiy' 
from the tuffs and shales tmderlying the main Antigua fonuation, the 
Vaughan collection adds one new species, Hemisinus atriformia Cooke. 
The resemblance of this species to a form inhabiting rivers in British 



> AomI. Nat. Sd. PhUaddiAiia Pio«., pp. 209-313. plate 9. 1914. 
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Guiana is in accord with the siniilarity pointed out by Brown and 
Pilsbry between H. antiguensia and other South American species. 
The Bpeciee now known from this fresh-water fauna are the following: 

•nticaeiiBa Brown and PQibry. 
dUo«ui Brown and Filafair. 
Utiii Brown mkI Pilabry. 
striftBTou, n. ip. 
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List of Btatiomb in AnomLLA. T. W. Vadqhak, Collkctiox. 



6894. CrocnsBa;, aowi«catai__. 

0064. Crocus Baj, southwest side; fCMfla from nibble above shore-line. 

QMS. 0«eiis Bay, aouthweet shtrei fascdle from lowest 10 to IS feet of fossiIif«rous maris. 

0960. Cnxnu Bay, southwest side, 30 to 50 feet above sea-leveL 

S967. Ooous Bay, bluff on southwest side, uppermost horison, 125 feet above sea-level, 

mainly limestone. 
S971. Slc^ about 100 feet above sesrlevd, between Little Harbor and Pelioan Point. 

The moUuslra from all the localities ia AnguUla, with the possible 
excepti<m of station 9664, which is beach rubble, appear to represent a 
fflngle geologic horizon. The fauna includes species common to fonua- 
tioDB of ages rangii^ &om the middle Oligooene coral reef at Bain- 
bridge, Geoi^, to the Bowden mari of Jamaica, but the number of 
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species common to other f ormatioiiB is not great enough to justify using 
the statistical method of coireUtion. The fossil horieon of Anguilla is 
evidently intermediate in ^e between the Oligocene deposits at Bain- 
bridge and the Bowden mail, and its stratigraphic position is jn^bably 
not far from that of the Tampa limestone of Florida. 

SpcMM/rom ArtffuiBa. 
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LiBT or Statiowb in Cuba. 

3192. One-baU mile inluid from the pier of the JuragofL Railroad on SAatu^p Bay or 

Harbor; Joeqih Willoox, collector. 
3435. Hilhdde about 2 miles from Santiago, on road to Morro Castle; T. W. Vaugfaaa, 



1 from Terrace 2 of ooMtal shelf, TtMoot level: matcm 
marl with masses of pyntcs; T. W. Vaughan, collector. 

3439. Juragu£Rai]road,La(>u2,bdowTerrace3. First cutting on road; T.W.Vaughan, 

oolleotor. 

3440. Northeast portion of Santit^o; foeeilsinmarl on hillside; T. W. Vaiudian, colleotor. 

3441. East of La C^iu, near railroad erosaing of road to Morro Castle; T. W. Vaughan, 

colleetor. 

3443. Northeast portion of Santiago; marls at foot of hill; T. W. Vaughan, collector. 

3440. Elrst deep cutting on railrmxl east of La Gnu, near Santiago; T. W. Vaughan, 
collector. 

3447. 1VoobadeSantii%odeCulMi.9eoondexpasureonn<HthBideoftrochB east from water- 
front, stmtum 3; T. W. Vaughao, collector. 

3468. Q<»ge<^YumiufRiverb«lowlBleBiaMte.SaTato,MatanusProvuice;T.W. Vaughan, 
coUeetor. 

3474. Conscdadon del Sur, Pinar del Rio; collected by the Alcalde. 

4290. Vento, Province of Habana; Thomas H. Wren, oolleetor. 

4291. Calsbasar, Province of Habana; Thomas H. Wren, collector. 

4292. Near E. C. A., Cuba (within 10 milee of Habana): Tbnnas H. Wren, collector. 
£265. Santiago de Cuba; Lieutotant Fred. P. Blat^ collector. 

Quany near asj'lum near Qnaj ay, 16 miles souUtwest of Habana; Bamum Brown, collector. 
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The greater number of collections from Cuba appear to have come 
from a single geologic horison which is exposed at nimierous locaUtiee 
in the vicinity of Santiago. The fauna, which is characterized by a 
profusion of pectens, bears a close resemblance to those of Tanqia and 
Anguilla, but may be a Uttle younger. The fossils from Consolacion 
del Sur (station 3474), among which is OrthatUax inomatus, have not 
been found elsewhere in Cuba, but tie up with the Tampa and Anguilla 
faunas. The small collections from Calabazar (station 4291) and 
Guajay probably are of nearly the same age. The fossils from Havana 
(station 4292) may be somewhat yotmger than the others, but the 
evidence is inconclusive. 

Interesting collections were obtained by Wiebusch (stations 3652, 
5312) from the asphalt beds at tiie Angela Elmira mine near BejucaL 
These include both fresh-water and marine species which may have 
been derived from beds of different ages. The fossils are inferred 
doubtfully to the Oligocene. The list follows: 

FoasiLB FBou TBI AsPBAUT Bute nxab Bwucai. 
Unio bitumea, n. qt. 
MM-Ksrita DBtieoIdw, o. ip. 
SolenyK tuleif «», n. ap. 
M}rTtMT uphkltioa, n, ap. 



DESCRIPTIONS OF SPECIES. 

ScAphaadcr v«dM. 
A well-preserved cast of a species of Scaphander measuring 28 mm. in 
idtitude and 16.4 mm. in diameter was collected by T. H. Wmn in Cuba. 
Locality. — Calabazar, Cuba, station 4291. 
Geologic horizon. — Oligocene. 

Conu ivodM. 

(Flat« 1, Figura S a, b, e a, h.) 

Casts of the interior of a species of Conus having a high, apparently 

bulbous nucleus and with deeply channeled sutures were obtained at 

Crocus Bay, Anguilla. The smaller whorls are roimded on top, but 

the more mature whorls are angulated at the periphery. 

Another species of Conns occurs in the Miocene of Santiago, Cuba, 
station 5255, and a third in the upper Eocene of St. Bartholomew, 
station 6S97a. 
Locality. — Crocus Bay, Anguilla, stations 6894, 6966, Vaughan. 
Geologic horizon. — Ohgocene. 

Figured $p€cimens.~V. S. Nat. Mus., Nos. 166947, 166948. 
Ttnrto ipedM. 

From Crocus Bay, Anguilla, there is a fragment of a pleurotcnntnd 
shell which resembles Turns atbida (Perry) in general appearance. 
The major sculpture, as in the species cited, consists of three prominent 
spiral threads; the secondary sculpture of spiral threads is lacking cm 
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our apecimai; the growth lines, iinlike thoee of T. aSrida, are not 
prominent; the notch coincides in position with the middle thread. 

It may not be out of place to remark here that Pleurotoma cochkaris 
Conrad, from Vicksburg, MiBsisBippi, which has been placed in the 
synonymy of Turrie aSnda by several writer!, is clearty distinct from 
that species and probably belongs to a different sactdoQ. Although 
the sculpture of the mature whorls is so Eomilar that decollated speci- 
mens can scarcely be distinguished from T. aUnda, the protoconchs of 
the two are unlike. 

Locality. — Crocus Bay, AnguiUa, station 6894, Vai^ian. 

Geologic hmizon. — Oligocene. 



(Plate 1. Figure 1.) 

In the lower bed at Crocus Bay, Anguilla, occtir two species of Oliva, 
one of which is figured. It is a plump, low-spired shell with a thick 
aperture. The other is h^er spired and proportionately more slender. 
Locality. — Crocus Bay, AngiUlla, station 6965, Yaughan. 
Geologic horizon. — Oligocene. 
Figured specimen.— V . S. Nat. Mus., No. 166953. 
LjrU vmiJiaai, nmr ^edet. 
(Plate 1, Figure 4.) 

The following is a description of this speaes: 

Shell volirtiform, spire high; nucleus small, succeeded by 5 whorls with high 
narrow axial coatie, about 9 on the body whorl, near the anterior extremity <A 
which are several oblique threads; aperture wide, about two-thirds the leiigth 
of the shelly luilar lip with 3 basal folds and apparently several indistinct fdds 
and an eUiptical node at the posterior end; anterior canal short, with an 
oblique fasciole. 

Alt. 22; diam. 12.5; alt. of body whori 16 mm. 

This species resembles Lyria musicina Heilprin, but is smaller, has 
a smaller nucleus, sharper and closer ribs, fewer columellar folds, and 
more prominent basal fasciole. 
Locality. — Crocus Bay, Anguilla, station 6965, Vau^ian. 
Geologic hmizon. — Oligocene. 
Type.~V. S. Nat. Mus., No. 166955. 

I.eTifnMi«? angellciu, newipeciei. 
(Plata 1, flgmes 2, 3 a, 6.) 

The following is a description of this species: 

Shell thin, rapidly expanding; spire low; whorls about 4^, shouldered, with 
narrow axial costie, about 16 to the whorl, extending from suture to sutiue 
on the spiral whorls but obsolete on the body whorl or reduced to low nodes 
on the carina; shoulder with many faint, simple, revolving threads and, near 
the suture, one stronger thread forming nodes at the intersections with the 
axial ribs; periphery of whorls nearly cylindrical, set with 5 or more strong, 
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raised threads which increase in number and decrease in relative siae on Ute 
body whorl; base of whorl to end of canal covered with flat threads; canal 
short, straight; inner lip smooth, with a thin deposit of callus; outer lip thin, 
broken, with no traces of internal line, but inner surface of shell very minutely, 
closely, spirally lined; aperture broad, semilunate. 

Alt. of smaller fragment, spire lacking, 12.5 mm.; diam. lA body wborl, 
9.5 mm.; alt. of larger specimen, end of canial laclung, 17.4 mm.; diam. ol body 
whorl, 13.6 mm. 

The larger of the two Bpecimens of this species has lost nearly all of 
the Buperficial layers of shell from the whorle of the spire, which have 
thus acquired an mmatural rotundity. The tip of the spire of the 
smaller shell is broken, but the lower whor's show the shape and sculp- 
ture very well. 

Owing to the absence of the protoconch and nepionic whorls, it is 
impossible to determine with certainty the precise generic relation- 
^ps of this shell. It appears rather close to Levifutua, to which I have 
provisionally referred it, but is lees acutely carinate and tuberculate 
than the type of that genus and appears to have a broader aperture and 
a shorter canal. 

Locality. — ^Ai^la Elmira asphalt mine, near Bejucal, Cuba, station 
3652, Wiebusch. 

Geologie horizon. — Oligocene? asphalt beds. 

Type.—V. S. Nat. Mus., No. 166957. 

B^toohmi (Sthcooriiytii) uitlKB«m (Brown). 
(PUte 1, Elgure 8.) 



The following is the original description of this species: 

"Shell turbinate, of about five whoris, rapidly enlarging; the suture 
impressed, whorls rounded, crossed by about sixteen varices which are acute 
edged and rise abruptly from the whorl. The intervarical spaces are croeaed 
by five raised revolving cords with a secondary sculptiue of fine, somewhat 
insularly spaced revolving lines and crossed by radial lines parcel to the 
varices. This secondary sculptiue which covers the varices also, is best 
observed with a lens. liVom the excavated form of the base of the ^11, it is 
probable that the mouth was circular, but this portion of the shell is imperfect. 
Alt. 30 mm., diam. 19 mm. From the Hodge's EUll linwstone (Antigua forma* 
tion), Hodge's Bay, Antigua. Oligocene." 

This species probably has more tJian 5 whorls, but from the single 
specimen at hand, a crushed fragment of 3 whorls, it is impossible to 
determine the number. The varices are curved gently away from the 
mouth. 

LocoZtfi/.^Upper bed at Hodge's Hill, station 6861, Vaughan. 

Geological horizon. — Oligocene? 

Type. — Philadelphia Academy, No. 1645. 

Fibred specimen.— V. S. Nat. Mus., No. 166968. 
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CaaaidM nldfen (Sowerb;)? 

Ca—u nildfera Sowcrby, Quart. Joui. Geol. Soa. London, vol. 6. p. 47, pUta 10. fix- 1, ISBO. 

' a>at« of imprint 1849.) 
Co-it fulctfmi Ddl, Proe. U. a. Nat. Mua., vd. Gl. p. 508, plate 86, Gs. 4, IQie. 
Cowi* mlotfeni Maury, Bull. Amer. Pal., vol. S, p. 27G, plate 44. &0. 1-3. 1B17. 

The following is the original description of this species: 

"Testa ovatCKtrigona, crassiuBCula, anfractibua aeois, longitudinaliter 
sulcatia, ultimo aetiebus duabus ad tribua tubereulorum omato, serie postica 
eminentiore; apertura lata; margine interna labii extern! dentAto, dentibus 
paucis distaotibus; labio intemo transverse coetellifero; costellis antida 
promijientioribus." 

The Cuban specimenB, which are doubtfully referred to liiis Donuni- 
can species, are preeerved as casts only. They attained a size con- 
siderably larger than was customary for C. sulcifera, but resemble it 
in shape and general appearance, and are unlike any other described 
species from this r^on with which I am acquainted. The largest 
spedmen at hand measures 9 cm. in length and 7.5 cm. in maximum 
widtii. 

Loccdity. — Calabazar, Province of Habana, Cuba, station 4291, 
Wren. Sowerl^'s type was collected by Heneken in Santo Domingo, 
and ihe species has recently been obtained by Vaughan, Mansfield, ajid 
Cooke from the base of the Chattahoochee formation at Red Bluff, 
Dear Bainbridge, Geor^. 

Geologic horizon. — Oligocene. 

Type. — Britidi Mufleum. 



Indeterminable casts of a medium-sized species with a high spire 
were found at Crocus Bay, Anguilla. They attained an altitude of 
about 5 cm. 

Locality. — Crocus Bay, Anguilla, station 6966, Vaughan. 

Geologic horizon. — Oligocene. 

Dollmn ipodM. 

An internal cast which resembles Malea camtira, but appears to be a 
little more cylindrical than that species. The impression of the inner 
Up is obliterated, so that the specific characteristics can not be made 
out. 

Alt., 36 nun.; diam., 26 mm. 

Locality. — Crocus Bay, Anguilla, station 6894, Vai]«han. 

Geologic horizon. — Oligocene. 



UaUa linotnt Conrad, Paoifia R. R. Repta., vol. 8. p. 72, plate 9, fig. 22. 1SG7. 

MaUa camura Ouppy, Quart Jour. Oeol. Soo. London, vol. 22, p. 287, pUte 17, Gg. B, 1866. 

Ualta camvra Brown and paabry, Froe. Aottd. NU. Bra. Fhila., p. SfiA, 1911. 

UaUa eamura Maury, BulL Amer. Pal., vol. S, p. 276, pi. 4&, fls. 3, 1917. 
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The following is Guppy's description of this species: 
"Shell ovate, ventricoee; whorls 6-7, destitute of varicea, Eoned by about 
16 low sfHral ridges; spire shori;, conic; aperture rather narrow, outer Up 
thickened, dentate; inner Up sinuate, dentate; columella tortuous, irregulariy 
folded or plaited; caUxa thin." 

This species is very closely related to Malea ringens Swainson, living 
in the Pacific Ocean, with which it was confused by Conrad. It appears 
to have attained adult characters at a somewhat smaller uze and to 
have more delicate sculpture than the recent species, but in oth«- 
respects to be almost indistinguishable from it. It is interesting to find 
Urn type of shell survivii^ with such slight modifications in the Pacific 
Ocean, but now quite extinct in the Antillean region, where it was once 
so widely distributed. 

Malea camwa is represented in the Cuban collections t^ cmly one 
cast of the interior, but there can be little doubt of the correctness of 
the identification. 

Localities. — Near Havana, Cuba, station 4292, Wrenn, coUectra*; also 
Bowden, Jamaica; Haiti; Pontou, Santo Domingo;and Gatun, Panama. 

Geologic ftoriion. — Oligocene. 

Tvpei.— U. S. Nat. Mus., Nos. 115506 and 116507. 
CfpHM uigidlknA, new ipedM. 
(Plate 1, FigiUM a, b.) 

Tlw following is a description of this species: 

Shell Bubellipeoidal, smooth, polished; spire mammiform, with sutures 
obUterated ; aperture narrow ; outer lip closely dentate with about 20 tubercles ; 
inner Up obsoletely dentate well within the aperture; inner and outer Ups 
pinched or flattened at the anterior end. 

Alt., 25 mm.; diam., 14.6 omi. 

Locality. — Crocus Bay, AnguiUa, station 6894; the cast of a lai^er 
specimen, probably C. anguiilana, was found at station 6893, Vaughan. 
Geologic horizon. — Oligocene. 
Type.—V. S. Nat. Mus., No. 166963. 

CypTM Bemen, iMw sp«cies. 

(Plato 1, Figura 10 a, b.) 

The following is a description of this species: 

Shell smaU, rotund; surface smooth and polished, but inner layers of ahell 
exhibiting faint, distantly spaced lirations transverse to the axis; outer Up 
with 22 or 23 evenly spaced denticulations placed weU within the aperture; 
inner Up with 5 denticulations on the anterior half and several obsotescent 
denticulations on the posterior half; canals short, nearly equal. 

Length, 8.5 mm.; diameter, 5.8 mm. 

Locality. — Angela Elmira asphalt mine near Bejucal, Cuba, station 
3652; Wiebusch, collector. 

Geologie horizon. — Oligocene? 

Type.~lJ. S. Nat. Mus., No. 166965. 
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BeeddeB Cypr<ea anguiUana, two species of Cyprtea occur at Crocus 
Bay, Anguilla. One is represented in the collection by a bIh^ crushed 
specimen with an ornamentation of raised spiral lines resembling the 
sculpture of Omila mvlticannata Dall. It was found at station 6967. 
The other, a large globose form preserved only as casts, is abundant 
and occura also in Cuba. 

Locoli^s.— Crocus Bay, AnguiUa, stations 6893, 6894, 6966, 6971, 
Yaughan; Consolacion del Sur, Vento, and Calabazar, Cuba, stations 
3474, 4290, 4291, Wren. 

Geologic hmison. — Oligocene. 

Cypnsft, indetenulncte ipedM. 

One indetraminable cast. 

Locality. — Northwest side of St. Jean Bay, St. Bartholomew, station 
6925, Vaughan. 

Geologic horizon. — ^Uppa- Eocene. 



(Plate 2, Figum 6 a, 6.) 

Casts of a huge species of Strombus with a moderately high spire 
have been found at Crocus Bay, AnguiUa. The lai^;est specimen ex- 
ceeded 20 cm. in altitude and 15 cm. in diameter. Smaller specimens 
about 8 cm. in altitude, have a very low spire and long tubercles and 
probably represent a different species. The ^ured specimen, measur- 
ing 38 mm. in altitude, probably belongs to a third species. 

A Strombus occurs in the Oligocene of Santiago, Cuba, station 5255. 
Locality. — Crocus Bay, AnguiUa, stations 6894, 6965, Vaxighan. 
Geologic horizon. — 0%ocene. 
Figured specimen.— V. S. Nat. Mus. No. 166983. 
Oriluiilu pDK&uc (Hd^da). 
(PUte 2, FJguree 3, 4.) 
Wagaeria pugnax Heilisin, Trans. Wacner Inat. vol. I, p. 100. pUtA IS, fi^. 36, 36a. 1397. 
OrUiatJax pugnax Dall, Tnms. Wagner Inst., vol. Ill, p. 170, plate 8, Sgi. S. 8, 1890. 
OrfAouJaz puonax Dall, U. 8. Nat. Mua. Bull. 90, p. 67, i^W IS, Skb. 6, 10, 1915. 
Orilmulax pvanax DaU, Froo. U. S. Nat. Mua., vtd. 61, p. SOS, lOlS. 

The following is the original description of this species. 

"Shell irregularly oval, obconical, flattened, the flattened appearance being 
due to three irregular swelling or knobs, one of which immediately adjoins 
the anteriorly-directed fissure of the aperture; aperture narrow, projected 
forward (in its upper course) as a clceely compressed fissure, which in a 
crescential curve ascends to within a comparatively short dbtance of the 
apex of the spire; outer lip? (broken in specimen) ; inner lip largely developed, 
completely concealing the whorls of the spire, and duplicating for a very con- 
siderable extent the outer lip; spire freely enclosed in a pointed superstructure, 
or dome, built over it by an extension of the mantle ; surface cover&d with longi- 
tudinal lines of growth, which extend continuously from the apex to the base. 

"Length (of imperfect specimens, lacking probably upward of an inch), 2,7 
inches; width, 1.75 inches." 
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Localities. — Antigua, Spencer; Crocus Bay, Anguilla (sta. 6965), 
Vaughan. Occurs also at Bainbridf^ Tampa, and Canal Zone (sta. 
5901, 2 miles south of Mitchellville, P. R. R.). 
Geoloffie horizon. — 0%ocene 
Type. — Wagfier Institute, Philadelphia. 
Figured apedment.—V. S. Nat. Mub. Nob. 166982, 166984. 
Oittuolu litonuittu Ottbb. 
(Plate 2, Figures 1, 2.) 

Oilhaubix inomohu Oabb, Froo. Aoad. Nat 8cL PhQa., -vcL 2i, p. 372, plate iz, fi^. 3, 4, 

1S73. 
Orttuailttx nornatu Oabb, Twu. Amei. Pha. Soo., n. •., VcL XT. p. 23i. 1873. 
Orttouloz manuOui Guppy, Quart. Jour. Oeol. Soo. London, toL Z2, p. S20, plate 28, fie- 8, 

1876. 
Orlhottlax Hwrnotut DaU, XT. 8. Nat. Mm. BuU. 90, p. 86. plate 11, fie 4, lOlS. 
OmunJa* inenatut DaU, Pioe. U. S. Nat. Miu., vol. 51, p. S0», plats 88, fig. ft, 1016. 
OrUundax inomaitu Maujy. Bull. Anier. PaL, vnl. 6, p. 28S. plat« 47. fie 11. 1917. 

The following is Gabb's description of this species (1873) : 

"Shell broadly rounded-fufflform. Young Bhell with the spire a httte 
shorter than the aperture, suture impreaaed, whoris numeroua, nuclear whoris 
three, the subsequent ouea lowing faint traces of occasional thickeninas 
(&posed like the varices of Triton; surface smooth; anterior end (^ bo^ 
whorl loarked by a few faint revolving lines, no posterior canal. Adult ah^ 
mwe distuotly fusifonn, the siure covered with a longitudinally striated 
incrustation covering the sutures and extending to the extreme apex. Aper^ 
ture elongated, acute behind and prolonged into a very narrow posterior canal 
running straight to the apex; in advance it is gradually narrowed, the anterior 
notch broad and shallow; inner lip thinly encrusted; outer lip thin in all my 
specimens, and apparently thin, straight and entire in the perfect adult. Sse 
of largest specimen, length 3.75 inches, width 1.5 inches." 

Two broken specimens, much larger than any previoudy figured, 
were obtained in Cuba. As one would expect of shdls of this type, 
tiie apical angle of the adult shell is much more obtuse than that of the 
immature specimen. The faint revolving lines on the antmor end 
extend posteriorly to the position of tnATriTniiTn diameter of the whorl. 
In other respects, the Cuban fossils resemble those from Santo Domii^o 
and Florida. 

Locaiilies. — Consolacion del Sur, Pinar del Rio, Cuba, station 3474, 
the Alcalde, coll.; Suito Domingo; Tampa; Bainbiidge. 

Geologic horizon. — OUgocene. 

Type. — ^Philadelphia Academy. 

Figured apectmena.— U. S. Nat. Mus. No. 166980. 

Cotttfaiiim hercnlMUiuin, now Bp«dM. 
(Plate 1, Figuie 7.) 

The following is a description of this species: 

Shell large, broad at the base; decollated, 10 subsequent whorla; spiral 
sculpture from anterior to posterior ss follows : 1 inconspicuous thread adjacent 
to the suture; 1 row of nodes becoming acuminate on Uie larger whoris; 2 low. 
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ample threads; 1 row of high, pointed nodes convex anteriorly, concave poete- 
riorly, forming a ooronation adjacent to the suture. Outer lip and canal broken. 
Length of iragment of 10 whorls, apex and part of anterior canal missing, 
85 mm. ; diam. at decollation 7 mm. ; diam. of body whorl, 37 nun. 

TtuB species ia readily diBtinguifih&ble from others of the mid- 
AmericaD region by its large size and peculiar sculpture. 
Locality. — Croeua Bay, Anguilla, station 6965, Vaughan. 
Geologic horizon. — Oligocene. 
Type.~V. S. Nat. Mub. No. 166985. 

Cwltiiliimi9«dM. 

Casts of a Ui^ Caithium were obtained by Vaughan on the north- 
west ude of St. Jean Bay, St. Bartholomew, at stations 6905 and 6925. 
A smaller species retainhig the silicified shdl, which shows imperfect^ 
the ori^nal sculpture, was collected at station 6S97, a point betwe^i 
Anse Ecaille and Anse I4zard. 
Geologic horizon. — ^Upper Eocene. 

C«rttfaldea? ui(ii1IIbiia, new i^edM. 
(Plate 3, FigUTM 10 a, b, 11, 12 a, b.) 

The following is a description of this species: 

Shell slender; axial sciilptuTe <rf numerous smal!, rounded tibs, about 16 to 
the whorl, extending across the whorl, and feeble varices at intervals of about 
three-fourths of a whorl; ^Hial sculpture of fine and coarser rounded threads, 
thidffined a little on top of the ribs; nuddle portion (rf whorl neariy fiat, witik 
3 or 6 coarse threads separated by two or more finer ones; margins of the 
whorls sloping to the moderately impressed suture and covered with fine 
threads, with one coarser thread adjacent to the suture. 

Length of fragment of about 6 whorls, 19.5 mm.; width of largest whorl, 
8.2 mm. 

Two young shells, probably of this species, show that the axial costn 
do not extend to the base of the body whorl, which is ornamented with 
6ne, impressed, revolving lines, 
iocoitiy. — Crocus Bay, Anguilla, station 6965, Vau^um. 
Geologic horizon. — Oligocene. 
Type.—V. S. Nat. Mus No. 166991. 

Eendsbraa coBbitdi, new apedea. 
(PUte 3, Figures 1 a, b.) 

The following is a description of this species: 

Shell long, slender; whorls moderately convex; suture deeply channeled. 
Sculpture of strong axial or slightly protractive ooeta, 14 per whorl, termi- 
nating abruptly at the first spiral line behind the suture, and 9 or 10 fine 
revolving threads on whorls of spire and 3 additional strong threads and 
several mier ones on base of body-whorl. Whorls coronated by a row of weak 
nodes at the intersections of the most posterior thread with the coetse. Aper- 
ture oval; peristome incipiently channeled anteriorly. 

Length of fragment (^ 3} whorls, 20.6 ram.; length of body-whorl, 10.6 
moL; diameter of body-whorl, 7.5 mm.; length of aperture, 5.3 mm. 

CntizodhyC-iOOgle 
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LocaiUy. — Angela Elmira aephalt mine, near Bejucal, Cuba, station 
5312, WiebuBch. 

Geologic horizon. — Oligocene? 
Type.—V. S. Nat. Mue. No. 166994. 



(FUte 3, Figun 2.) 

The following is a description of this speciee: 

Whorls convex, obsoletely ehouldered; suture impreaaed; oostte tenninating 
abruptly close b^iiud the suture, retractive in posterior qu^ier of the dieU, 
protective in anterior three-quarters, 22 on penultimate whorl, 27 on body- 
whorl; shoulder nearly smooth; about 10 low, spiral threads on whorls in front 
of the shoulder; base of body-whorl with numerous fine, even, sjAral threads. 
Aperture broadly oval; inner Up with a thin callus. 

Length of a fragment of about 15i whorls, 21.7 mm.; altitude of bodywhorl, 
16,8 mm. ; diameter of body-whorl, 18 mm. ; length of aperture, about 10 mm. 

Locality. — ^Angela Elmira asphalt mine, near Bejucal, Cuba, station 
3652, Wiebusch. 

Geologic horizon. — Oligocene? 

Type.—V. 8. Nat. Mub. No. 166993. 

HflmUmu atriformis, n«w spAdM. 
(Plate 3, Figures i, S.) 

The following is a description of this species: 

Shell stout, of about 8 or 10 whorls, 5} remaining on the decollated type; 
whorls cylindrical to convex, twice as wide as high. Axial sculpture of nunaer- 
ous close, sightly protractive ribs rendered strongly nodose by close impressed 
revolving lines. The axial sculpture is dominant at first, but is exceeded in 
strength on the large whorls by the spiral sculpture. Aperture crushed in all 
the specimens at hand, but f^parently broadly oval and flattened in front. 
Inner lip callous, arcuate; outer Up thin. 

Alt., 15.5 mm,; diam. of body-whorl, S mm. 

The sctilpture of this shell is strikingly similar to that of plicate 
varieties of Doryssa aira inhabiting rivers in British Guiana. 

This species, much broader Iban H. aHiceus, with which it is asso- 
ciated, possesses nearly the same proportions as the cast from the same 
locality which has been unrecognizably figured by Brown and Filsbiy 
under tbe name of H. laiua.^ 

Locality. — Dry Hill Point, Antigua, station 6867, Vauj^uui. 

Geologic horizon. — Oligocene. 

Type.—V. S. Nat. Mus. No. 166996. 

Hemkiniu anUKtinisls Brawn and Pilibijr. 
(PUte 3, Figurea 6, 7, 8, 9.) 



> Froe. Aoad. N&t 8d. PhiU., p. 211, pUt* 9, ftg. 4, 19M, 

Digiliz^dbyGoOgle 
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The followii]^ is the onfftnaX description of ^as species; 

"The shell is slender, diameter contained nearly three times in the length; 
whorls rather numerous, probably at least fifteen in a perfect shell, aa a yoimg 
one 12.5 mm, long has twelve whorls, the upper part of the spire being very 
slender. Whorls convex, sculptured with many rounded ribs, as wide as their 
intervab, somewhat curved, the concavity forward and somewhat protract! ve. 
There are about 25 ribe on a whorl. Above the lower suture of each whorl 
there are two or three spiral cords, the lowest one strongest. On the last 
■whorf the ribs extend to the periphery, where they disappear, the peripheral 
region and the base having numerous spiral cords. The ^)ertuTe is but rarely 
jH«8er\%d, but in the best examples the peristome seems to be somewht^ 
effuse at the base of the columella. 

"Length 16.5, diam. 6 mm., 8 whorls remaining. 
19.5, " 6.4 " " " 

"The sculpture of longitudinal ribe with basal spirals is characteristic. The 
same type of sculpture occurs in various South American species of Heminniu. 
It could readily be matched also in Melania and related forms or in the 
Fleuroceratidse. 

"Hiere seems to be variation in the development of Ute spirds. Maiqr 
specimens show weak traces of impressed spirals over the ribs throughoot, 
and this seems to be the normal condition; but in some examples the ribs 
iq>pear to be smooth except near tbeir lower ends. 

"This species, like the associated forms, has the basal sinus or notch obso- 
lete, as in part of the recent q>ecie8." 

The revolvii^ threads on 1^ poetericH* part of the ^orl an coarser 
and more pernst^itly present than one would infer from the description. 

Locaiiiy.—Dry Hill Point, Antigua (station 6867), Vaughan. 
Geologic horizon. — Oligocene. 
Type. — Philadelphia Academy. 
Figured specimen.— V. S. Nat. Mus. No. 166995. 
HcmUniu >Bk«u Brown and Pflibiy. 
(P\Bte 3, Figuie 3.) 
Homriniu nlic«u« Blown »nd Pflabiy, Proc. Acad. Nat SoL Phila., p. 31 1. p1at« 9, fir 2, lOU. 

The following is the original description of tibis species; 

"The shell is Melaniiform, r^ularly tapering, the diameter of last whorl 
contained about 2} times in the total length. The whorls are convex, and 
apparently without any sculpture except growth-linee. The last whori has 
fine, revened sigmoid growth striee, which retract somewhat below the suture, 
then advance, as in H. eidnana. In the type specimen a former poiatome, 
indicating a period of growth arrest, appears as a sigmoid varix on the last 
whori. This indicates a more strongly sigmoid outer lip than in the recent 
AntiDean ^>«cie8. 

"Length 26 mm., about six whorls remaining, the summit lost; diam. 
10.8 mm. 

"No entirely perfect aperture was found on the slabs collected, but so far 
as we can judge, it seems to be much like that of Hemisinus cubanianua (Orb.). 
It is not unlikely that H. aUieeua is ancestral, or at least a collateral species 



ibyGoogle 



120 OBOIiOaT AND PALEONTOLOOT OF THE WEST INDIES. 

not far removed from tbe aoceetral stock of the smooth Antillean apeasa (rf 
Hemiginua. 

"There is, of course, a posaibility that this Antigua species belongs to Mm 
genus Paehycheilua, which is represented in the recent fauna of Cuba by P. 
eonieua (Oib.) uid P. violaceiu Prest.; but tbe straighter columella does not, 
in our opinion, favor this view. 

"The type has lost the shell from tbe spire by conversion into flint, but tite 
surface has been preserved in perfection on tite htst wbori." 

Locality. — Dry Hill Point, Antigua, station 6867, Vau^uui. 

Geologic horizon. — Oligocene. 

Type. — Philadelphia Academy- 

Figured speamen.—V. S. Nat. Mus. No. 166998. 
TatrtttSUi aagninant, new ^edes. 
(Plata 4, Figuraa i, 2, 3.) 

The following is a description of this species: 

Shell long, slender; whoiis medially constricted, with two pnnuinuit stural 
cords on the anterior quarter, the cord adjacent to tbe suture usually tiie 
smaller: remainder of the whorl with fine spiral thieada; finer detaila of sculp- 
ture obliterated on specimens at hand. 

A fragment of 4 whorls tapers from 11.5 to 8 mm. in 26.6 mm. tengtii. 

This species appears to be intermediate betweok 7*. misgiasippienna 
Comnd from Vicksburg and T. syitoliata Dall from the Tampa sllex 
bed, resembling the former in that the posterior of the two prominoit 
cords is the lai^er, and resembling the latter in the constriction of t^ 
whorls. 

T. anipiiUana is closely related to T. htdensia Dall &om Bunbridge, 
but in T. halensis the constriction is limited to the middle third of the 
whorl. 

Locality. — Crocus Bay, Anguilla, station 6894, Vaughan. 

Geologic horizon. — Oligocene. 

Type.— U. S. Nat. Mus. No. 167008. 

TtndteUa duUon, new ^wdtt. 
(Flate 4, Figure 4.) 

The following is a description of this species: 

Shell conic, rapidly eigiandinff; whorls nearly flat or very slightly convex, 
with a low, sharp, spiral thread at the anterior quarter and a finer thread 
adjacent to tbe suture; median portion smooth; posterior third with two or 
more low, spi»l threads; suture very little impressed. 

Length of fragment of about 5 whorls, 26 mm. 

This species is represented in the collection by a single slight^ 
crushed fragment. The figure is from a phott^raph of the broader side. 

Locality. — Crocus Bay, Anguilla, station 6965, Vaughui. 

Geologic horizon. — Oligocene. 

Type.—V. S. Nat. Mus. No. 167009. 
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TimtMlA foiiesti Brawn* 
(Plate 4, PiguMe 5, 6, 7.) 
Ttimiatafi)Trt«K Brown, Pioo. Aoad. Nat. SoL FhiU., p. 613, [^t« 20. fi^ 2, 3, 4, 7. 8, 1913* 

Tlie following is the oi^;inal deecription of this speciee: 
"Shell elongate, slowly tapering, of many whorls, with a rused sculptuie 
of three major spiral ridges, of wluch the one towards the apex is double and 
beaded, the next one is at first single, but later becomes double and beaded, 
while the third is, in the younger stage, not beaded. Between these major 
revolving spiral ridges are finer revolving spirals, about five between the first 
and second major spirals, and the same number between the second and third 
spirals, with a like number from the third spiral to the suture. These second- 
ary spirals may become knotty and beaded when crossed by the diagonal 
growth lines, and the doubling of the major spirals comes from one of these 
minor spirals becoming enlarged on that side of the major spiral towards the 
apex. The suture becomes depressed by the shell beii^ excavated above the 
suture or on the basal side of tbe whori. A fragment of 14 mm. tapers from 4 
mm. to 2 mm. in six whorls. A larger fragment tapers from 6 mm. to 4 mm. 
in a length of 13 mm." 

Localities. — North of the cathedral, St. Johns, Antigua, station 6866, 
Vaughan; WiUoughby Bay, Antigua, Brown. 
Otologic horizon. — Oligocene. 
Types. — Hiiladelphia Academy, No. 1644. 
Figured tpedmem.—V. S. Nat. Mus. No. 167005. 
Tnfritolb oocut, ii«w ^odea. 
(PUte 4, Tivm 8.) 

The following is a deecription of this species: 

Shell acute-couic; whorls nearly twice as wide as high, with 2 strong, high, 
revolving ribs separated by a deep, evenly concave depression; ante^or rib 
round to acutisfa, with concave slope to the suture; posterior rib round, with 
flattish posterior slope to the suture; suture deeply impressed; obscure traces 
of revolving, impressed lines on median depression and on posterior rib; base 
neariy flat; i^)ertuie oval or subquadrangular. 

Alt. of decollated specimen, 4 whorls remaining, 28 mm. ; diam. of body- 
whorl, 11.9 mm. The body-whorl of a larger specimen measures 18JS mm, 
in di^neter. 

The median groove of ^m speciee recalls T. an^ndacrum Sby., but 
comparison shows the latter to be entirely distinct. 

A very closely related, if not identical, speciee occurs in limestone 
at "E-1 Salts," Chiapas, Mexico, in the area marked as Pliocene by 
Bose. 

Localities. — ^Upper bed at Crocus Bay, Angiiilla, stations 6967 (type), 
6894, and 6893. A fragment, apparently of T. crocus, was found at 
WiUoughby Bay, Antigua, station 6881, and another, posedbly of tiie 
same speciee, near Jackass Point, St. Johns Bay, Antigua, station 6865. 

Geologic horizon. — Ol^ocene. 

Type.—V. S. Nat. Mus. No. 167000. 

Digiliz^dbyGoOgle 
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(Rate 4, Figure 10.) 

From Crocus Bay, Asguilla, there are two specimenB of SoJarium. 
The smaller, which is figured, is a fragment of 3^ whoris from station 
6965. The upper surface is ornamented with a sculpture of radiating 
and revolving lines, as in 5. beUattritUum; the lower surface is embedded 
in a matrix of hard, yellow limestone. The larger specimen is 23 mm. 
in diameter. The sculptiire, except for prominent revolving lines on 
the upper surface, is obliterated. The suture is deeply impreased. 

Loealiiy. — Crocus Bay, Anguilla, stations 6965 and 6967, Vaughan. 

Geologic horizon. — Oligocene. 

Figured apea.men.—V. S. Nat. Mus. No. 167015. 
BythJaeUA andfuMi^ Brown and PQahtj. 



The following is the original description of this speciee : 

"The shell is oblong, piqiifonn, smooth; outlines of the epire otmvex, the 
apex conspicuously obtuse. Whorls 4, very convex, aperture vertical, shortly 
ovate, its length contained 2^ times in that of the shell; pmstome in one plane, 
thin. 

"Length 1.8, diam. 1.1, length of apertiu? 0.7 mm. 

"This very minute form is not rare. It has the very obtuse summit and the 
pupiform shape of the species usually referred to B^indla, rather than the 
shape of Paludesirina, if, indeed, the two groups are distinct. Of course, any 
generic reference of a minute Anmiooloid shell of this sort is purely provisional, 
unless it is from a r^on where the recent fauna and ite antecedents are well 
known." 

Locality. — Dry Hill, Ant^ua, Brown. 

Type. — Philadelphia Academy. 



A species of Xenophora with very convex, closely appressed whorls 
showing few scars of attachment is abimdant in the Oligocene of 
Crocus Bay, AnguiUa (stations 6S93, 6894, 6966, 6967). An indeter- 
minable cast of a Xenophora was collected from the uppo* Eocene on 
the uortiiwest side of St. Jean Bay, St. Bartholomew, statiou 6925, 
Vaughan, collector. 

Ofiiuu ELIORA, nsw feniu. 

The followii^ is a description of this genus: 

Shell rapidly increasing in size; whorls few, rapidly descending; hotostome; 
imperforate. 

Genotype. — Elmira comu-ortetw Cooke, n. sp. 

This genus appears to belong to the Paludinidte, but has fewer whorls 
and is much more rapidly expandii^ than the other members of that 
family. 



ibyGoogle 



TEBTIART HOLLUSCA. 



(Plate 6, Figures 9 a-e.) 

The following is a deecription of this E^)ecie8: 

Sbeil comiform, imperforate, thin, rapidly increaaiiig in dse, with 2 evenly 
coDvex rapidly descending whorls; suture deeply impressed; aperture entire, 
urcular; inner lip and part of the convex base concealed by a thin callus; 
surface malleated and with obscure broad revolving grooves crossed by 
rugose, undulating growth-lines. 

Axial elevation, €2 mm. ; diameter, 34 mm. 

As the shell is broken away at the apex, the apparent fewness of 
volutions may be due, in part, to the-oblit^aticn of the sutural impres- 
sions in the asphalt of which the cast is composed. 

LocaUty. — Angela Elmira asphalt mine, near Bejucal, Cuba, stations 
3652, 5312. 

Geologic horizon. — Oligocene? 

Type.-~V. S. Nat. Mus. No. 167036. 



(Hate 4, Figuree 9 a, b.) 

The following is a description of this species: 

Shell globose, of about 54 whorls, striated in accordiuice with the tinea of 
growth at intervals on the body-whort of about 0.6 mm.; qnie low; base 
covered with a broad, convex caUus. 

Alt., 43 mm.; diam., 42.5 mm. 

This shell resembles ^1. jUduri Dall, which has a flatter and pro- 
portionately much narrower callus. The shape of the whorls and the 
elevation of the spire are about as in A. fischeri. 

Localities.— Crocus Bay, Anguilla, station 6965 (type), 6966, 6893?, 
6894, Vaughan, collector; also in the form of casts at Consolacion del 
Sur, Cuba, station 3474, the Alcalde, collector. 

Geologic horizon. — OUgocene. 

Type.—V. 8. Nat. Mus. No. 167021. 

Ampnlttiu (?), fnd«tamiiiat0 ^edea. 

An indeterminable cast. 

Locality. — Between Colombier Point and bay next to St. Jean Bay, 
St. Bartholomew, station 6897b, Vau^ian. 

Geologic horizon. — Upper Eocene. 

An^nlHiM (AmpuUfnopria) ^anceri, new ^«dM. 
(PUte 5, Figures 1-3.) . 
Ilie following is a description of this species: 

Shell laige, thick, d about 7 whorls; the entire body-whorl, except the base 
and sutural channel, ornamented with close, evmy spaced, indistinct, 
impressed punctate revolving lines, visible only on well-preserved specimens; 
Kpesx am^, pointed; spire moderately low; suture deeply excavated; whorls 
angulated at the sutural channel; greatest convexity below the middle of the 
whorl; base flat or slightly convex, separated from the remainder of the body- 



124 OEOLOQT AND FAI.EONTOLOOT OP THE WEST INOIE&. 

whorl by a distinct, eometimea impreaaed line; caUua tui^d, of v&riable width. 
usually cODoealing much of the umbilicus. 

Dimenaioiw— Alt., S8 mm.; diam., 30 mm.; ImgUiofbodr-idkU'l at ^crtan^ 8fi.fi nun. 
37 38.6 36.0 

63.6 65 60.5 

Thia species cloeely resembles A. amphora Heilprin, but the spire is 
less elevated than in that speciee. 

Loedlity. — ^ITie two cotypes were collected by J. W. Spoicer in 
Antigua; a larger but less perfect specimen was d>tained by Vau^um 
at the bluff on the north side of ^^lloughby Bay, Antigua (stati<Hi 
68S1). Casta of a sinular, perhaps identical, speciee were collected at 
Crocus Bay, Anguilla (station 6894). 

Geologic horizon. — Oligocene, Antigua formation. 

Typea.— U. S. Nat. Mus. No. 167031. 

Sotuii cbfeolumiii (Didl) 
(Hate 5, Figures 6 a. 6.) 



The following is the ordinal description of this speciee: 
"Shell solid, ratJwr thick, varying in rotundity with age, the young ones 
aa a rule being more naticoid in ^tape, while the more advanced are relatively 
flatter, and the fully matiue apecimens again are more rotund; whorls four or 
five, aculptured with rather fine, flattish^ revolving threads of varying ai^, 
separated by channelled interspaces, varying in wid^ and minutely imdulated 
or reticulated by the sharp, close^et, fine incremental lines; aperture large, 
oblique; base somewhat fijattened, periphery rounded; pillar Up arched, 
broad, flattened somewhat and sometimes excavated, with a narrow sulcus 
behind it, running up to the imperforate umbihcal region; callus on the body 
moderate, lip not reflected. Max. Ion. of adult 33; diam. 27 mm. ; Ion. of young 
shell 16.5; axial elevation 11; diam, 15 mm. 

"This species is most nearly related to 5. dedim, from which it may be 
separated by its closed umbilicus and the absence of the emaignation m the 
pillar, which is the most characteristic feature of dedma. It also recaUs 3. 
bilix var, miaaiaaippiertna, wliich has a perforate umbilicus and is more rotund. 
The sculpture may be dose or sparse; it varies in this respect in nearly all 
the ^>ecies." 

The specimen from Anguilla is more depressed and much lees rotund 
than is customary for 5. chipolanum, but comee well within the rai^e 
of variability of that speciee in those respects. It is very much less 
rotund than the form from the Tampa "silex" bed, which may be 
specifically distinct from S. chipolanum. 

The dimensions of the figured specimen are as follows: max. Ion., 
16.9 mm.; axial elevation, 10 mm.; diam., 11 mm. 

Localitieo. — Crocus Bay, Anguilla, station 6894, Vaughan;alsoCfaipoIa. 

Geologicdl horizon. — Oligocene. 

Type.—V. S. Nat. Mus. No. 112967. 

Figwrtd specimen.— V. S. Nat. Mus. No. 167033. 
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Tmbo antignauii, new qwdaa. 
(FiaXe 6, Figures 4 a-t.) 

The following is a deecription of this speciee: 

8iHre moderately elevated, imperforate; whorla convex, with greatest 
diameter below the middle of the whorl; Buture impreaaed; surface covered 
with revolving rows of nodules, about 20 on the body-whorl; on the body- 
whorl the nodules of the 3 or 4 rows nearest to the suture are elongated 
obhquely and fused with those of the adjacent rows, produomg falsely pro- 
traotive ribbing; remaining nodulai rows altematmg in size; secondary sculp* 
tuie of fine revolving threads within the intemodular and interfilar spaces on 
the base, but not crossing the nodes. 

Ait,, 23 mm.; diam., 24 mm. 

This species resemblee in shape and axe Turbo crenorugatus Hellprin 
from the Tampa "silex" bed, but is differently sculptured ; it is probably 
related to the unfigured T. dominicermn Gabb from Santo Domingo. 

Locality. — ^Rifle Butts, Antigua, station 6854, Vaughan. 

Geologic horizon. — Oligooene. 

Type.—V. S. Nat. Mus. No. 167034. 
Tnibo^Mlas. 

The £(dloTring is a partial desciiption of this species: 

One mold of a Turbo with a high spire. The sculpture of the whorls above 
the carina is indistinct, but several revolving threads are visible. The base 
of the shell is ornamented with 4 or 5 strong revolving threads between which 
are several smaller beaded threads. The basal fasciole is rather laige and 
prominent. 

Alt., about 23 mm.; diam., about 20 mm. 

This species is qiute dktinct from T.antigvensis and T.crenorugaiu$ 
and appears to be imdeecribed. 

LoaHity. — Consolacion del Sur, Cuba, station 3474, the Alcalde, 
collector. 

Geologic horizon. — Oligocene. 



(Plate 6, Figures 5 a, b.) 

The following is a description of this species: 

Shell naticoid, polished, pearly within, smooth except for fine growth-lines; 
whorla 3^, strongly convex anteriorly, but flattened or slightly concave in 
front of tiie suture; suture distinct; spire low; base convex; aperture circular; 
outer lip attenuated, inner lip incrassated; umbilicus rudimentary. 

Alt., 10.5 mm.; width, 11.4 nun.; length of aperture, 8 mm. 

Loa^ity. — ^Angela Elmira asphalt mine, near Bejucal, Cuba, stations 
3652, 5312, Wiebusch, collector. 
Geologic horizon. — Oligocene? 
Type.—V. S. Nat. Mus. No. 167028. 
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(PIkt« 6, Tlguns 7, S.) 

The following is a deBCription of this species: 

Shell lai^, rapidly expanding; younger whwla shouldered, older wboris 
rounded; spire very low, lai^y covered by body-whori; suture not impreeaed; 
inner w&ils resorbed. 

Alt., about 32 mm.; width, 35 mm. 

The generic poution of this species is piuzliog. The reewption of ihe 
inner oralis of the shell, as shown in casts of the interior, ally it with ibt 
Neritidffi ratiier than with the Katicide, to which it bears a superficial 
resemblance. The young shell shows a rather close resemblance in 
diape and mxe to some of the species of Neriima living on tho west 
coast of America, but the mature shell attained a length of neariy 8 
cm., much larger than any of the known species of that genus. In sixe 
and general appearance the species is not unlike the genus Felotes of 
the Eocene of l^e Paris Basin, but an^ears to lack the supeo^cial 
^elly layers which conceal the suture in that genus. 

The columellar lip in all the specimens at hand is concealed by the 
hard matrix. 

Localiiiet. — Anse Lizard and St. Jean Bay, St. Bartholomew, sta- 
tions 6926 (type) and 6925, Vai^han. A cast of a species resembling 
this in SIM and shape was obtained recently by me from the Ocala 
limeetone at the Holdra phosphate mine, 6 miles southwest of Inver- 
ness, Florida. 

Geologic horaon. — Upper Eocene. 

Type.—V. S. Nat. Mus. No. 167038. 

PUnorUi dlicmi Brown md PlUbrf. 



The following is the original description of this species : 

"This is a ^lecies of the section Trop'corbU. The shell is rather thick, witli 
the periphery rounded, more convex towards the right aide. The two sides 
are about equal in width of the concavity, but that on the right side pene- 
trates more deeply, being vortex shaped. The last whorl is rounded on this 
side. On the left side the last whorl is subangular and the cavity is Ie» 
infundibulifotiQ. 

"Diameter 3.5, greatest alt. 1.7 mm, 
" 5 " " 2.1 " 

"This species belongs to a widely spread group of the modem tropical 
American fauna." 

Locality. — Dry Hill Point, Antigua, station 6867, Vaughan. 
Geologic horizon. — Ol^ooene. 
Type. — ^Philadelphia Academy. 
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Sc^plurca (Scaplmtt) ■t''"""i »" vmIm. 

(Plate 5, Figures 10 a. 6.) 

The following is a description of this species: 

Shell of moderate axe, uiequilateral, with elevated prosoccelous beaks 
situated at the anterior third; right valve with 31 rounded ribs separated by 
flat interspaces of equal width, the ribs on the anterior end set with erect 
rounded, disk-like tubercles with longer axis parallel to the lines of growth and 
separated by narrower spaces; on the remaining ribs the tubercles are replaced 
by low nodes which become obsolete near the posterior end of the shell; left 
valve unknown; cardinal area with a raised margin, high, with about 8 wavy 
grooves; hinge-line short, with about 58 teeth, small and vertical mesially, 
larger and oblique distally. 

Alt., 30 mm.; Ion., 32 nun.; diam. of right valve, 8 nun.; length of hinge, 
22 mm. 

This species is very closely related to A. chiriguiermt Gabb from 
Chiriquf, Panama, from which it can be distinguished by the snudler 
size and much greater mmiber of tubercles on the Anguillan species. 

Localiiy. — Crocus Bay, Anguilla, station 6964, Vaughan. 

Geologic horizon. — Oligocene. 

Typ€.—V. S. Nat. Mub. No. 167044. 

Sd^lurea willobinu, new ipadM. 
(Plate 5, Vigaiea 11 a, b.) 

The following is a description of this species: 

Shell of moderate size, elliptical, with low beaks situated at the anterior 
third. Valves with about 35 ribs with fine, regular, concentric beading, 
except on the posterior slope, where the ribs are almost smooth; near the 
mai^ the ribs are flattened and some of them show an incipient channeling 
which probably becomes more pronounced on lai^r shells. Hii^ line long, 
straight. Both entb of shell rounded, the anterior with shorter radius than the 
posterior. Spaces between the ribs nearly equal in width to the ribs and 
crossed by evenly spaced, raised lines continuous with the beads on the ribs. 
Cardinal area long and narrow. 

Long., 23 mm.; alt., 15 nun.; diam., 9 mm. 

The tjrpe is a young specimen which has been crushed in the umbonal 
region but is otherwise well preserved. 

This species may be distinguished from Scapharca kypomela Dall by 
its much more elUptical outline, rounded margins, and fewer ribs. 

Locality. — North side of Willoughby Bay, Antigua, station 6881, 
Vaughan. 

Geologic horizon. — Oligocene. 

Type.—V. S. Nat. Mus. No. 167040. 



(Hate 0, Piguns 4 a, b.) 

The following is a description of this species: 

Shell rapidly expanding, valves mesially carinate; sculpture of longitudinal 
riblets about 7 on dorsal area and about 5 below the carina, lower half of 
ventral area smooth, except for growth lines. ,~. , 

Length of fragment, 58 mm.; height, 37 mm.; depth, 28 mm. cin tized hy LiOOQIC 
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A single fn^ment was collected by Dr. Vaui^ian, in whoee honor the 
speciee is named. It is broken at both ends and has been rendered 
somewhat unsymmetrical by preesure, which has also increased the 
acuteness of the caiinal angles. 

This species is not unlike P. eamea Gmelin, but that spedes has 
rudimentary riblets on the lower part of the ventral area. 

Locality. — Crocus Bay, Anguilla, station 6894, Vaughan. 

Geologic horxxon. — Oligocene. 

Type.— U. S. Nat. Mus. No. 167047. 

Ostna antlfaMi^ Brown. 

(Plate 6, f^guna 1 a, 6, 2 a, h.) 

Ottna nntwunini Btown. Proa. Aemd. Nftt. 8«L PhUa., p. 614, pUte 19, fir 7; pl>M 30, 
figB. 1, 6. 6; 1S13. 

The following is tiie original description of this species: 
" Shell ovate or neariy orbicular, thick and dense, externally radially plicate 
or Bometimes nearly smooth, the plicatiooB on the lower, deep valve begin 
at the beak and are usually seven in number, of which a group of five ridgee 
is separated from the other two by a broad depression; the ridges sharp and 
spinoae or obtuse and even, the furrows or depressions smooth and rounded. 
Hinge moderate, the shell r^iidly widening beyond the end of the hinge line, 
the plications usually dying away as the margin of the adult shell is reached, 
and this margin in the lower valve being turned up abruptly for one-half inch 
OT more, m n-lfing a cup-shaped valve. The muscle impression is distmct, more 
strongly impremed in the case of the deep valve : situated on the left and 
neater to the beak than to the opposite margin. The lower valve is more or 
less excavated internally, the upper valve is flat. When strongly plicate and 
even spinose, this ^cies closely resembles 0. galvneneia B. and P., «oept 
that this latter species has not the heavy ^eU of 0. antiffuensis nor has it the 
tumed-up maigiu. O. haitenaia Sowb. has the rugoee exterior of this species 
in its strongly plicate form, but while the shell is heavy, it lacks the upturned 
edge of 0. antiyuenaia. Length 85 mm., alt. 80 nun., depth of lower valve 
30 mm. 

"In size and plication 0. antiguenaia varies largely, but of the specimens 
collected the longest shells do not run far from 00 "i"* m altitude. As regards 
plication, some are nearly smooth and some are Bbv>ngly rugoee, even in scmie 
cases spinose, but all may be distinguished by the broad nirrow which runs 
across Hbe exterior of the lower valve about opposite to the muscle impresstm 
and which divides the rugs into a group of five and one of two. The species 
diSen also from all other closely related American species by the upturned 
mai^ of this lower valve and the correspondingly reflexed margin of the 
upper or flat valve." 

This is a heavy, masdve species, resembling, in that respect, 0. 
podagrina Dall. The broad depression on the lower valve, although 
usually present, is not a constaiit feature, but is occasionaUy absent, 
even on pUcate individuals. A rather perristent character is a long, 
crescent-shaped excavation on the interior of the lower valve, extending 
practically tie entu^ length of the shell. The upturning and reflexing 
of the margins, mentioned by Professor Brown, is not a noticeable 
feature of the specimens in the Vaughan collection. 

I :i iiyCoOgle 
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LocaUties.~H^e Butts, Weth^%ll Point, Hodge's BluEF, Long 
Islaod, Blizzard Mill, and, doubtfully, 0.5 mile north of McKinnon's 
Mill, and Friar's HiU, Antigua, stations 6854, 6858, 6862, 6869, 6874, 
6888, 6856, 6875, Vaugban. 

Types. — Philadelphia Academy of Sciences, Nos. 1653 and 1655. 
Figured specimens. — ^U. S. Nat. Mus. No. 167055. 
Ostna vadM, cf. O. trigooaUi Connd. 
(Flate 9, figure 1.) 

rO«(rM lr{p«Mlit Connd, Proc. AouLNst. Sd. Phils., vol. 7, p. 2GB;fi«iiradin Wailei'iGeol. 

Agile, of mm.. pUM 14. Gc. 10. 1S65. 
HMmi jNxbvnna D^, Pros. U. S. Nat. Mui., vd. 18. p. 22, ISSS. 
lOtlna podaorvvi Dili, Tnuu. Wacnw Inrt., toL 3, pt 4, p. 66S, plate 30, fi«& 6, 6, 18B8. 

This large, massive species resembles Ostrea trtgorudis in ihe charac- 
ter of its hinge, which is broad, straight, and separated into thirds by 
a deep triangular pit in each valve. In front of the hinge the shell 
continues at about the width of the hinge-line for about 1 cm., beyond 
which it is rapidly expanding. The lower valve is very highly inflated 
and broadly phcate, much as in 0. podagrina and in the pUcate forms of 
O. irigonalis and 0. vicksburgensis, all three of which appear to be 
closely related and may be merely varieties of one spedes. 

Localities, — Northwest side of St. Jean Bay, St. Bartholomew, sta- 
tions 6924 and 6925. Fra^nents, probably of the same species, were 
obtfuned at station 6895 and at Governor's Bay, station 6919, Vaughan. 
Geologic horizon. — Upper Eocene. 
Figured apeeimen.—'U. S. Nat. Mus. No. 167056. 
OttTM baitaoiia Somitr. 
(PUt« 7, Kgiirea 1, 2; Plate 8, Rgure 1.) 

Ottrta hntentu, Bowraby, Quart. Jour. Geol. Soo. London, vol. 6, p. 63, 18S0. 

O. h tm' m aiMti Connul, Proe. AowL Nmt. SoL Phila., tdL 5. p. 267, 1653. 

O. hsarmamti Comrad, Pbo. B. B. Ropt., vol. fi, p. 336, 1865. 

O. Mtptrtina Connd, Fao. R. E. Rapt., voL 5, p. 325, i^te 6, ficL 36-36, 1S55. 

O. wirfiniea var, calt/i>nncui» Maroou, OeoL N. Amer., 1S6S. 

O. nrv>ni^ Guppy, Quart. Jour. Owl. Soo. London. voL 22, p. 577; not of Qmelin; 1S66. 

O. twiMrttna Oabb, Pal. Cal., vol. 2, p. 107, 1869. 

O. MOlcMOabb. PbL Col,, vol. 3, p. 34. pUte 11, fls. 50; fUte 17, Hg. 31. 1S09. 

0. Aoirfawit Oabb, Tram. Amer. Phil. Soo, n. a, toL 16, p. 257, 1873. 

O. hnMnn* I>ali, Trans. Wag. Inst, v(d. 3, pt. 4, p. 685, 1698. . 

O. hailauia Jotdiomki and Clero. M&n. Soe. Phy*. et d'Hiat. Nat de Oenive, vd. 36, p. 170, 
pla«e 6, figs. 20-23, 32-35, 1906. 

O. kail«nn$ Mauty, BuU. Amer. Pal., vid. 5, p. 346, tdst« S7, Gc>- 1. 3, t017. 

The following is the original description of this species: 

"Testa oblonga, cnussa, plicata, plicia paucis (senia ad septenis), magnia, 

undutatis, subsquamosis, squamis nonnumquam subtubutoeis; limbo interno 

omnino glabro." 

Two forms of this species are known from Cuba. The first is a lai^, 
heavy BhfSl wit^ close, acute, angular plicae. The number of plicn is 
variable; some specimens have 12 or more. The other form, which is 
probably the young of the same qucies, is much smaller, usuidly not 
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plicate, with a long, narrow, usually curved hinge. The valve mar^ns 
from the tip of the hinge to about the middle of the shell are dentate in 
the upper valve and correspondingly punctate in the attached valve. 

Localitiea. — East of La Cruz and northeast of Santiago, Cuba, sta- 
tions 3441, 3443, and 5255. A large specimen, probably of this species, 
comes from the goi^ of Yumurf River, Cuba, station 3454, Vaughan. 
Guajay, Cuba, Bamum Brown. 

Type. — British Museum? 

Figured specimens.— V. S. Nat. Mus. Nos. 167059, 167061, 167062. 



(Plate 9, Figuna 3 a-c) 

The following is a description of this species: 

Shell elongate, moderately inflated, inequilateral; beaks high, apparently 
emootb; posterior ridge hi^ near the umbones, becoming broad and low 
distally. A broad depression extentk from the umbones to the middle of the 
ventr^ mai^iii, producing a concavity in the ventral mai^n. Anterior mar- 
gin acutely rounded; posterior mai^ broadly rounded; dorsal mai^n 
arcuate. Hinge unknown. Ligament external, preserved in the type. 

Length, 68 mm.; diameter, ^.5 mm. 

The name Unio is here used in the broad sense, the material at hand 
being insufficient to determine the precise generic position of this 
species. 

Locality. — ^Angela Elmira a^halt mine, near Bejucal, Cuba, station 
3652, Wiebusch, collector. 
Geologic horizon. — Ol^ocene? 
Type.—V. S. Nat. Mus. No. 167063. 

P»ct«ii (Pecten) ventonmds, n«w ^«d«s. 
(Plate 12, Figures 1 a, ft.) 

The following is a description of this species: 

Shell laige, equilateral, inequivalve; right valve convex, with 23 to 25 
rather high ribs, flattened on top, usually medmlly furrowed and closely 
transversely grooved or granulate, and separated by equal concave inter- 
spaces; left valve concave, with 23 or 24 narrow, even, rounded ribs, becoming 
obsolete towards the lateral margins, separated by wider, nearly flat inter- 
spaces; right Bubnmrgins small, plane to convex, nearly smooth; left sub* 
margins strongly convex, narrow, nearly smooth; ears subequal, nearly 
straight, with a few narrow, obsolescent riblets, strongest on the right anterior 
ear; byssal notch shallow; both valves grooved internally in accordance with 
the external ribbing; secondary sculpture of fine, close, raised, concentric 
lamellie, extending over disk and ears aUke, but very faint on the submai^ns 
and usually eroded from the ribs of the convex valve. 

Alt., 39 mm.; lat., 42 mm.; diam., 11 mm. 

This species is closely related to Pecten mediua Lam., livii^ off the 
southern Atlantic and Gulf coasts of the United States, from which it 
differs as follows : On the right valve the ribs of the fossil extend ii 
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to the beak, are higher, Darrower, and more rugose than in P. medius; 
the number of ribs is within the rai^ of variation of P. medius, but is 
less by one or two than the average for specimens of the same size. 
On the left valve the ribs are a little closer together and the lateral 
margins are less flaring than in P. medius. The right ears are about as 
in P. medius, but the left ears lack the two strong ribs which are nearly 
always present near the hinge line on each left ear of the livii^ species. 

LocaliMes. — One-half mile inland from the pier of the Juragufi Rail- 
road, Santiago Bay, Willcox; JuraguA Railroad, la Cruz, first cutting 
on road, Vaughan; Vento, province of Havana, Wren; stations 3192, 
3439, 4290, 6255. 

Geologic horizon. — Oligocene. 

Type.—V. S. Nat. Mus. No. 167102. 

Pectoa pAiUtna, new ^«dM. 
(PUte 13, Figun 3.) 

The following is a description of this species: 

Shell small, suborbicular, tumid; ribs 18, simple except near the margin, 
where each contains 3 riblete: interspaces as wide as the ribs; conceDtric sculp- 
ture of raised, wide^ spaced growth lines, apparently confined to the inter- 
spaces; gubmargina with close radial ribleta which fomi an uninterrupted 
seriea with those on the ears; eon large, equal, finely radially ribbed, scarcely 
differentiated from the submanpns. 

Alt., 11 mm.; lat., 12 mm. 

LoccdUy. — Crocus Bay, Anguilla, station 6966, Vaughan. 

Geologic horizon. — OligoceDe. 

Type.— v. S. Nat. Mus. No. 167068. 

Pecten (ChltniTB) wa^andi, new spedeB. 
(Plate 7, F^ura 4 a, b.) 

The following is a description of this species: 

Shell medium-sised, nearly equilateral, equivalve, with about 30 low ribs 
with equal interspaces becoming obsolete towards the depressed submarginB; 
posterior ears sniall, obfique, with 4 or 5 faint radial nblets; anterior ears 
much larger, with about 12 faint riblets on left ear and 5 or 6 somewhat 
coarser riblets on right ear; byssal notch about one-half the length of the ear; 
inner mai^ fluted in accordance with the external ribbing in channels which 
probably extend well towards the center of the disk. 

Alt., 32.3 mm.; lat., 29 mm.; diam., 12.5 mm. 

Although the single specimen upon which this species is founded has 
lost so much of the external part of the shell that it is impossible to 
make out the details of sculpture, the ears, as well as the outline and 
major sculpture of the shell, are so well preserved that it seems worth 
whUe to describe it. The species is not apt to be confused with any 
other of this region. It is named in honor of Dr. T. Wayland Vaughan. 

Locality. — Simti^o, Cuba, station 3440, Vaughan. 

Geologic horizon. — OMgocene. 

Type.—V. S. Nat. Mus. No. 167121. 

Digiliz^dbyGoOgle 
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Pecten (CUtmja) ■"f™— *■'■ Otwy. 

(FlAte 10, flguiea 1 n, 6, 2.) * 

Pedm amipaliannt Gttppy, Proo. SoL Ano. Tiinidad. p. 175, 1667. 
Ptden (Mwuilbnnt Guppr, Geol. Mac, Dec. 2, toL 1, p. 440, i^te 18. Gc 24, 1874. 
PtOtn (CWamm) ottfinUcnna D«1I. Tnui*. Wasner Iiut.. vol. 3, pt. 4, p. 716, 18B8. 
PiieK (CUamyt) tmgaSluuU Brown, Proo. Aoad. Nat. 8ci. I^ila., p. 603, 1913. 

The foUowing ia Guppy's origmal description of this Bpecies, Decem- 
ber 1867: 

"Shell fan-elu4)ed, ornameoted with radiate murioate stris, and about 10 
or 11 prominent rounded ribs, which are croesed by concentric strin, the con- 
cave interstices broader than the ribe. Upper valve neariy fiat, lower one 
gently concave. 

"Miocene, Anguilla. AlUed to P. p«edeen«is Tuomey and Holmes, North 
America." 

The foUowing diagnosis was made from one of Guppy's spedmens 
iriiich i^irees perfectly in size and shape with the published figure of 
P. anguiUenais and ia probably the type specimen. If such is the case 
the figure is very bad. The Guppy collection contains two other 
specimens, one an internal cast wliich shows that the shell is grooved 
internally in accordance with the external ribbihg. A fourth specimen 
in the same lot belongs to a different epecies {Pecten perplextu) . 

Shell oblique; r^t valve the more convex, with 12 or 13 ribe, left valve 
flatter with 11 ribs; ribs hij^, round, with equal or slightJy wider interspaces; 
ribs and interspaces covered with radiating threads; submargins narrow, 
steep, apparently smooth ; ears small, unequal, with nutting riblets, anterior 
theUiger. 

Alt., 32.8 mm.; lat., 30 mm.; diam., 11 mm. 

Pecten an{;uiliensis appears to be much more abundant in Antigua 
than in Anguilla. The Antiguan specimens have as many as IS ribe 
and are somewhat variable in convexity and in the shape and elevation 
of the ribs. The ribs are broader and not so high as in the specimens 
from Anguilla, and the radiating threads are wider spaced and more 
elevated ; the latt^ character may be due to the better state of presOT- 
v%tion of the Antiguan specimens. 

LocaliHea. — ^Anguilla, Ouppy; Crocus Bay, Anguilla; Hodge's Bluff, 
Willoughby Bay, and Friar's Hill, Antigua, Vau^ban, stations 6893, 
6862, 6881, 6856. Professor Brown records the species also from 
Wet^erell's Bay, Antigua. 

Oeologic horixon. — Oligocene. 

Type. — Probably the specimen figured in this paper (figs. 1 a,h). 

Figured tpeeimena.—V. S. Nat. Mus. Nos. 115532 (type), 167097. 

Pectm derel, now ^mIm. 
(Plate 10, Figures 3, 4.) 

The following is a description of this species: 

Left valve gently ocHivex, with about 21 small concave ribs, s(nnewhat 
variable in sise, witii nearly equal interspaces; concentric sculpture of minute 
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growth-lines visible on aubmargins and interspacea but eroded on riba tmd 
ears; 2 or 3 posterior ribs have distant curved imbricating lamellie convex 
towards ttie beak; aubmarginn convex, without ribs, not sharply differentiated 
from the ears; ears depressed below the plane of the disk; left anterior ear 
large, acutely oblique, with 4 strong, smooth ribs; left posterior ear small, 
obtusely oblique, with 2 or 3 faint riblete. 

R^^t valve equilateral, gently convex, with about 20 regular convex ribs, 
with nearly equal interspaces, in each of which appears a single thread; ribs 
and threads of anterior end with distant, curved lamelhe like those on the 
left valve; minute, close ^wth-lines visible in interspaces of anterior end, 
but eroded from the renuunder of the valve. 

Long, of rig^t valve, 30 mm. 

The right and left valves have been described separately because of 
the posability that th^ may prove to belong to different spedes. The 
left valve is the type. 

Locality. — Crocus Bay, Anguilla, stations 6894 and 6965 (type), 
Vaughan. 

Oeologic horizon. — Oligocene. 

Type.~V. S. Nat. Mus. No. 167094. 

Pecten wfltoMinw, new tpariw. 
(PUte II, Figuns 1, 2, 3.) 

The following is a description of this species: 

Shell equivalve, nearly equilatoiJ, with 18 or 19 smooth, roimded rUw with 
equal interspaces; interspaces with low riblets peripherally; sulnnaifins 
smooth, convex, sharply delimited from the ears; ears large, smooth^ except 
the right anterior ear, which is radially ribbed; internal ventral niBrginH vith 
short flutinga in harmony with the ra<^ sculpture. 

Alt., 30 mm.; lat., 29 mm.; diam., 10 mm. 

Loedlity. — ^WiUoughby Bay, Antigua, station 6881, Vaughan. 
Geologic horizon. — Oligocene. 
Types.—V. S. Nat. Mub. No. 167119. 



<IiAt« 8, FiEurw 2, 3, 4.) 

The following is a description of t^ species: 

Shell smaU, compressed, equivalve, equilateral, with 14 or 15 smooth, 
rounded ribe on ri^t valve, 15 to 17 on left, separated by nearly ec[ual, 
rounded interspaces; microscopic sculpture of fine, dose, concentric Imes; 
subnuu^ins smooth, steep; ears of left valve nearly equal, smooth, ears of 
right valve unequal, anterior ear with about 5 radiating, scabrous riblets; 
byssal notch one-half the length of the ear; posterior ear smooth. 

Alt., 16 mm.; lat., 16 mm.; diam., about 5 mm. 

IiOcoZi^.— Crocus Bay, Anguilla, stations 6894 (type), 6893, 6965, 
6967, Vaughan. 
Geologic horizon. — 01^;ocene. 
Type.—V. S. Nat. Mus. No. 167084. 
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Pttctoi TKu^uiil nr. flabeOw 



(Plate 8, FigureB 6 a, b, 7.) 

The following is a description of this variety: 

Shell small^ equivalve, depressed, polished, with 15 round, radiating ribs, 
rarely extending to the beaks, separated by equal concave interspaces; sub- 
margins narrow, smooth, convex, usually separated from the body of the shell 
by an angulation; concentric sculpture of close, fine growth-lines, usually 
obliterated ; ears large, subequal ; poeterior ears smooth except for fine growth- 
lines; left anterior ear with obscure radiating riblets, right anterior ear with 
about 6 strong scabrous riblets; byssal notch about one7half the length of the 
ear; interior of the disk grooved in accordance with the ribbit^. 

Alt., 22 mm.; lat., 22 mm.; diameter of joined valves, ^x>ut 7 mm. 

Pecten vaughani cloeely reeemblea this variety, but is usually a little 
Bmaller, the ribs are narrower and generally extend to the beak, and 
the Bubmargins are flatter and more acutely angulated than those of 
the Cuban form. In general appearance typical Pecten vaughani is 
neater and more clean-cut than the variety jiobellum. 

Localities.— 1^ Cruz and Santiago, Cuba, stations 3102, 3439, 3441, 
3446, and 5255 (types) ; Vaughan, Black. 

Oeologic horizon. — Oligocene. 

Type.~V. S. Nat. Mus. No. 167089. 

Pecten laidnene, new apedea. 
(Plate 7, Figuroa 6, 8.) 

The following is a description of this species: 

Right valve inflated, with 15 round ribs a Uttle wider than the interspaces; 
Bubmargins slightly convex, steep; anterior ear with about 6 radiating riblets, 
byssal notch one-half the length of the ear; posterior ear large, nef^y rect- 
angular; sculpture of close, minute growth-lines over entire shell. 

Alt. of right valve, 21 mm.; lat., 21.5 mm. 

Left valve flatter, with about 16 even, rounded ribs a little narrower than 
the interspaces; aubmaigns convex, steep; anterior ear acutely obhque, with 
two or three very faint, broad, radiating riblete; poeterior ear rectangular; 
concentric sculpture of minute, elevated, very close-set lines extendii^ over 
entjre shell, but on the disk grouped into bands or growth stages about 0.3 
mm. wide. 

Alt. of left valve, 22.6 mm.; lat., 22.3 mm. 

The right valve is much more convex and appears less spreading 
than the left, and the concentric sculpture is much less distinct. This 
last feature is probably due to the better state of preservation of the 
left valve. I have described the valves separately on account of the 
possibility that they may belong to different species. 

Pecten gardnercB has closer, higher, and more strongly convex ribs 
than P. vaughani and the ribs, in the specimens at hand, extend to the 
beaks. The secondary sculpture is v»y different. 
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This Bpecies closely resembles the f^ure of P. eereadiea Maury from- 
Cercado de Mao, Santo Domingo, but seems to be a little less spreading 
and to have differently shaped ears. In the description of P. cercadka, 
a left valve, no mention is made of any grouping of the growth-lines on 
the disk. 

This species ie named in honor of Miss Julia Gardner, whose mono- 
graphs (unfortimately delayed in publication) on the Miocene Mol< 
lusca of Vir^nia and North Carolina and of the Alum Bluff formation 
constitute an important contribution to American paleontology. 

LocaUly. — Santiago, Cuba, station 3440, Vaughan. 

Geologic horizon. — Oligocene. 

Type.—V. S. Nat. Mus. No. 167113 (right valve). 

Figured specimen, — U. S. Nat. Mue. No. 167114 (left valve). 
Pscten ctociu, new Bp«clet. 
(Plate 9, FiEura 2 a, h; Plate 11, Figore 9.) 

The following is a description of this species: 

Shell equivalve, inequilateral, moderately convex; about 22 round ribs, 
separated by slightly narrower interspaces; surface of the ribs with curved 
imbricatii^ spines, convex towards the umbones, and with very faint radiating 
stris; interspaces with sculpture of fine, dose-aet, conoentjic Btriie; near 
the ventral margin a small thread appears in each interspace; submaigins 
depressed, ornamented with small radial threads and fine concentric strin; 
ears moderately large, subequal, with radial, nodose riblets. 

Alt., 39 mm.; lat., 36 mm.; diam., 14 mm. 

Locc^iiy. — Roadside, descent to Crocus Bay, Anguilla, station 6893, 
also 6894 and 6965, Vaughan. 
Geologic horizon. — Oligocene. 
Type.— U. S. Nat. Mus. No. 167079. 

Pecten (Lyropecten) ptttfvrl DaO. 

(Plate 13, Figure JS.) 

Partm (£«nipec(ai) vi>ii^ D*U, foutluaoiui Muo. Coll., Td. fiS, No. 2, p. 10, 1912. 

The following is the original description of this species: 

"Shell large, nearly equivalve, suborbieular, coarsely sculptured; left valve 
moderately convex, with ten strong rounded ribs, obsolete distally, with shal- 
low rounded interspaces at first narrower, afterwards wider thw the ri^; 
Bubmaj^ns wide, sub^iual, radially sculptured with coarse, somewhat irregu- 
lar threads, about ten in number, which when perfect have a fine, concentric, 
imbricate sculpture; similar radial sculpture covers both valves, the threads 
coarser and more r^iular on the right vijve; of the major ribs on the left valve, 
five alternating ones bear on their proximal halves six to ten prominent, thin 
evenly spaced, vaulted scales, resembling those of P. imbncfUus Gmelin; 
similar scales are wanting in the right valve; ears subequal, with about half a 
dozen radial threads and dense, concentric sculpture; margin of the valve 
wavy, not sulcate; interior with ten deeply channelled, wide sulci correspond- 
ing to the external ribs, the angles of the interspaces emphasised near the 
vtdve margin; hinge with a deep subtriangular pit for the resilium, a strong 
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anterior ridge and two marked posterior grooves with s ridge between them. 
Adductor scar large, with a rather ragged mnrpn Right valve with eleven 
stroi^r ribs, each carrying five or six nblets, with two or three similar ribleto 
in the interspaces; the proximal halves of the ribs are sli^tly undulated but 
not Bcaly; ears nd>equal, rudely imbricate on the dorsal margin and on the 
four or five radial threads of the anterior ear; ctenolium with about 16 q>inee, 
byssal notch narrow, angular; hinge-line grooved reciprocally to Uiat it the 
•- ■ "■■ 132; length of a* *^- " 



left valve. Height 132; length of shell 152; of binge-line 82; max. diameter 
omitting spiiies 46 mm. 

"Tfaia nne and remarkable species is somewhat intermediate between 
Lyropecten and Nodipeden, and when young must have the aspect of a Chtamya 
much like C. imbricatut." 

The figured specimeQ, a right valve from the gorge of Yumiirf 
River, Cuba, is smaller than the type and has higher ribs. It measures 
68 mm. in altitude and 72 mm. in latitude. A fragment of a left valve 
measuring 190 mm. in altitude has been obtfuned near the mouth of 
Macambo River, Cuba. 

Localiiiet. — Moin Hill, near Fort Limon, Costa Rica, niveau a 
Pittier (type) ; goige (d Yumurf River below Iglesia Mont Senato, 
Matanzas, Cuba, station 3468, Vai^han (figured specimen) ; Santiago, 
Cuba, station 5255, Black; near mout^ d Macambo River, Cuba, 
station 7633, Meinzer. 

OeoJogie horizon. — OligooMie. 

Type.—V. 8. Nat. Mus. No. 214368. 

Figured specimen.— XJ. S. Nat. Mus. No. 167123. 

Pactaa (Nod^ecten) aiticnlMos, nsw apttciM. 
(Plate 7, Figune 7, 8.) 

The following is a description of this species: 

Shell moderately lai^, nearly equivalve, sli^tly oblique, convex; sculpture 
of 8 to 11 lai^e round ribs wit& equal concave intei^>aoes, smooth except for 
dose, faint, radial stiiations which appear distally on both riba and mter- 
spaces of large specimena; ribs on right vi^ve obscurely nodular, ribs on Mt 
valve prominenuy nodular, the undulations affecting the whole d the disk 
asia P. eondylomalus; subraaigns rather wide, compreesed in the umbon^ 
r^on but expanding distally, smooth, except for close faint radial striffi on 
the distal poiwm; eats small, subequal, the surface faintly radially threaded. 

Alt. of right valve (type) 55 mm., lat. 61 mm., diam. 19 mm.; alt. of left 
valve 55 mm., lat. 58 nun. (edge broken), diam. 19 mm. 

This species resembles. Pecten condyUmuUus Dall in shape and size, 
but is more nearly equivalve, has larger and fewer ribs, and lacks the 
secondary scidpture. It is represented in the collecti<m by 3 right 
valves and 4 l«rft valves. 

Locality. — Disintegrated limestone in a quarry near aayluzQ near 
Guajay, 15 miles southwest of Havana, Cuba, Bamum Brown, col- 
lector. 

Geologic horizon. — Oligocene. 

Type. — American Museum of Natural History. 
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Pectea {MtpOftetaa} daeeroa, new ^Mlas. 

(Ei»te 13, Kgum 8 a, b.) 

The follovring ia a description of this speciee : 

EQiell small, equivalve, moderately convex, slif^tly oblique, witii about 25 
ribe, of which one or two are obsolescent; hinge-line three-fifths tbe entire 
length of the shell; aubmai^iiis narrow, with ot»olete ribs, mei^png mih the 
disk; ears large, equal, with 8 or 9 scaly radiating ribleta, posterior ears 
rectangular, bywal notch about one-half the length of the ear; aecondary 
Boalptive of scaly riblets, 3 on each rib and 3 in each interspace, scales spaced 
3 or 4 per millimeter, concave towards the umbones, erect or incUned toward 
the margm, 

Alt. 30 mm., lat. 29 mm., diameter of united valves 15 mm. 

The type, a specimen with united valves, is unique. 

Locality. — ^Didnt^rated limeetone in quany near the asylum near 
Guajay, 15 miles southwest of Havana, Cubs, Bamum Brown, col- 
lector. 

Oedlogie horiton. — Oligocene. 

Type. — American Museum of Natural History. 

Pttctan (gqqtpoctan) ox ygon um Sownty? 

(Plate 8, Figure S.) 

Ptdm «SMmum Sowcrto'.. Quart. Joun. Geol. 8oa London, vol. 6, p. 52, ISIS. 
FtOtn tmtjwralM OnM>y, Quart. Journ. GeoL Soo. LoDdon, toL 22, p. 204, 1868. 
P«den onffufficoitetiu Oabb, Traiu. Amer. PM. 8m., omr aar., vol. 16. p. 368, 1873. 
PeOm i^quiptefn) oxwiom Dall, Traiw. Wagnw Inat., vol. S. p. 713, 1SB6. 
Fttttn i^quipttlMi eaytonrnn Brown, Pioe. Aead. Nat. SoL FUla., p. 601, 1913. 

The following is the original description of this species: 

"Testa suborbicularis, subobliqua, tumida, coetellis radiantibus 19, supeme 

acutangulis, inteistitiisque aequalibus lineia incrementi concinne decunatis; 

anribus inaequalibus, laevibus, radiatim coatellatia, oostellia teuuisaimis." 

The following is a new description of this species: 

Shell Buborbicular, slightly convex, with 19 or more low, rounded, radiatii^ 
ribs, separated by equal, shiulow intw^aoes; secondary sculpture of numerous 
nanow, radiatu^ threads. Length, 35 mm. 

We possess of this species only two fr^ments which it would.be 
unsafe to identify without material for comparison; there can be little 
doubt, however, that they represent the speciee reported by A. P. 
Brown from the same locality and identified by him from specimens 
from Santo Domingo, where the type of Pecten oxygonum waa collected. 

Locality. — Lower bed at Hod^'s Bluff, Ant^;ua, station 6862, 
Vaughan; Santo Domingo, Bowden. 

Geologic horieon. — Oligocene. 

Type. — British Museum? 

Figured specimen.— U. S. Nat. Mus. No. 167065. 
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Pocten ipffclN, d. Pvctan mqnan uni Bowetlqr. 
(Plat« 10, Figure 7.) 
IPetltit oxygonvm optimum Brown, Proa. Acad. Nat. Sd. Phila., p. 801, 1913. 

The following is a description of this species : 

Shell with many low, nearly obsolete riba, each of which consists of 3 <ff 
more radial threads with concentric, scabrous growth-lines. 

This is probably the species referred by Professor Brown to P. 
oxygonum optimum Brown and Pilsbry. TTie single specimen in the 
National Museum has very much lower ribs than are shown in the 
figure of the Panamanian form. 

//OcaitQ/.^-Willoughby Bay, Ant^a, station 6881, Vaughan. 

Geological horizon. — Oligocene. 

Figured specimen.— JJ. S. Nat. Mus. No. 167066. 

Pacton (Aqnlpectes) perplezna, nnw ^MiM. 
(Ptate 8, FiguTM 8, 9, 10.) 

The following is a description of this species: 

Shell equivalve, equilateral, with 19 or 20 umple ribs with narrower inter- 
spaces; minute sculpture of V-ehaped spines arranged in longitudinal rows 
on ribs and interspaces, those in the interspaces concave above and ventrally 
inclined; submai^inB narrow, smooth or with a few radial threads; Camp- 
tonectes striation present; earn lat^, subequal, with fine radial ribs, coarser 
and nodose on right anterior ear; byssal notch one-half the length of the ear; 
inner margin crenulated in accordance with the external ribbing. 

Alt., 28.6 mm.; lat., 26.5 mm. 

The spines are very easily eroded, leaving the shell either perfectly 
smooth or with a single row of minute scales on the sides of the ribs. 

Localitiea.— Crocus Bay, Anguilla, stations 6893, 6894, 6966, 6967, 
6971, Vaughan. 

Geologic horizon. — Oligocene. 

Types.— V. S. Nat. Mus. No. 167076. 

Pecten (XquipMten) OietldiB Sow«fbj. 
(Platell, Fisum'4,5, 6.) 

Pedal llittidit Bowerby, Quart. Jour. Geot, Soo. London, vol. 6, p. 62. 1850. (Date of imprint, 

1849.) 
Ptdea thetidit Osbb. Jour. Acad. Nat. Sci. Phila., 2d ser., vol. H. p. 34S, pUUt 45, Sgs. 23. 

23 a. b, 1881. 
Peden IMidit Gabb, Traiui. Amw. Phil. Boo., new nr., vol. 15, p. 256. 1S8I. 
PkUb (.JSquiptctm.) Oittidit Brown. Proc Acad. Nat. Soi. Phila., p. 602, 1013. 
Patten i^quipeeUn) Otetidii DaU, Trana. Wasner Iiul. Sd.. vol 3. p. 714, 1898. 
Peeten (<SiiuiiW(4«n) ihetidit Maury, Bull. Amer. Pal., vol. 5. p. 349. plate 00, &g. 6, IQ17. 

The following is the or^nal description of this species: 
"Testa orbicularis, tumida, radiatim costata, costanim marginibus quad- 
ratis, ad utrumque latus squamuUferis, squamulis minutissimis, interstitiia 
rugulosis; auribus incequalibus, radiatim costatia, costellis squamulosis." 
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The following is a new description of this species: 

Stkell orbicular, tumid, with 19 radiating ribs, simple to about 10 mm. from 
the beak, but each with two lateral riblets on the mature part of the shell; 
spaces between the ribs deep, concave, a little narrower than the ribs, set with 
nbleta near the periphery; surface covered with concentric imbrications which 
are produced into blunt spines on top of the ribs and riblets; submai^ins with 
numerous radiating ribleta; ears rather large, with radiating threads and con- 
centric imbrications. 

Alt., 21 mm.; lat., 23 mm.; diam., about 6 mm. 

LocalitieB. — Crocus Bay, Anguilla, stations 6965 and 6067, Vaughan; 
Santiago, Cuba, station 5255, Black; Santo Domingo, Bowden. 
Geologic horizon. — Oligocene. 
Type. — ^British Museum, from Santo Domingo. 
Figured specimens.— V. S. Nat. Mus. Nos. 167069, 167070, 167071. 

P»ct«a (£qii^«ct«i) jacobluitM, new ^ede*. 
(PUwll,F«uTeB7a, b,8.) 

The following is a description of this species: 

Shell equivalve, Btijghtly obhque, moderately convex, with about 16 low, 
broad, radiating medial nbs and several additional obsolete distal ribs; addi- 
tional radial sculpture of raised threads, usually one on summit and one or 
more on each side of every rib and one or two in the interspaces, increasing in 
number by interpolation towards the periphery; concentric sculptiu« of low, 
wavy lamellfe, crossing ribs, threads, and interspaces; Camptonectea striation 
present; posterior ears obhque, with faint radiating threads crossed by fine 
famelhe; anterior eaxs the larger, with coarser threads; byssal notch about 
one-half the length of the ear; ctenoUum present; inner margin grooved in 
accordance with the external ribbing, but grooves do not extend over the 
medial portion of the dislE. 

Alt., 29 nun.; lat., 27.5 mm.; diameter, 9 mm. 

LocoZiftes.— Santiago, Cuba, stations 3436, 3440 (type), 3443, 3447, 
Vaugban. 
Geologic horizon. — Oligocene. 
Type.~\J. S. Nat. Mus. No. 167115. 

p0ctea (Ragtoctenhia)) emdaniM, new ^mIm. 
(Hate 10, Figures 8, 9 a, b.) 

The following is a description of this species : 

Shell Buborbicular, slightly oblique, moderately convex, with nearly equal 



valves and 20 to 22 convex ribs with equal interspaces, each containing 1 
riblet; near the periphery 1 riblet is developed on the summit of each rib; 
Bubmargins faintly ribbed; entire disk covered with minute, close, concentric, 
raised lunelhe, fused on the summits of the ribleta into evenly spaced, raised, 
transversely elongate nodes; anterior ears the larger; right anterior ear with 
about 5 strong ribleta, other ears with many fine riblets ; posterior ears oblique : 
byssal notch deep; internal surface chumeled in harmony with the external 
ribbing. 
Alt., 35.4 mm.; lat., 35.4 mm.; diam. of left valve, 7.4 mm. 
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LocaliHet. — Ia Cruz and Santiago, Cuba, stationB 3439, 3440 (type), 
3441, Vaughan. 
Oeologie horizon. — Oligooene. 
Typ€.—V. 8. Nat. Mua. No. 167108. 

Pacton ifMlN, cf. Poctao cracUBW CwAs. 
Fragments differing sU^tly in sculpture from P. cntdamtt, but 
apparently cloeely related to it, were found at Crocus Bay, Anguilla. 
Tbeae fragments show no fudon of the concentric lamdlie— a chaiao- 
teristic of P. crucianus. 
LocaliHes. — Crocus Bay, Anguilla, stations 6893 and 6967. 
Oeologie horizon. — Oligooene. 

P«etao (Pta^octeolttm) pbU DiO. 
(PUto 12, Fitutt, 8.) 

Ptdmi iPtogiooUniiaii.} gtMi Dall, Tnui*. Wssnw Itut., voL 3, pi. 4, p. 717, pUta 29. Bg. 8, 

1S9S. 
Pteltn (Plwtodmtwn) pa6&i Brown, Proo. AowL Nat. 8d.. Phfladelpliik, p. 002, 1913. 

The following is the original description of this species: 

"Shell broad, oompreeaed, oblique, inequilateral, with neariy equal Talves 

and i^ut nineteen concentricalty Bcabrous, lon^tudinally striated ribs, with 

narrow interspacee, each filled with one imbrioated riblet. 
"Alt 48, lat 52, diam. 13 mm." 

The type of this species is said to have come from Antigua. 

A specimen from Anguilla resembleB the type in shape, sixe, and 
number of ribs, but has kst the <mtex layers of shdl carrying tbe seo- 
ondaiy sculptiue. 

LoadiHe%. — ^Antigua, Spencer; Crocus B^, Anguilla (station 6894), 
Vaughan. ProfeesOT Brown repeats this species from Willoughby Bay, 
Antigua. 

Otologic horizon. — Oligocene. 

r^w.— U. S. Nat. Mus. No. 107753. 

Figured specimen.— V. S. Nat. Mus. No. 167101. 
PactMt (PatiiiopwtMt} dnplox, umr lyeciM. 
(Plate 11, Figuraa 10 a, b.) 

The following is a description of this species: 

Shell equilateral, large; right valve gently convex, left valve nearly flat; 
ribs 20, each with a shallow groove (Hi top; ears lai^,8ubequal;Burfaoe sculp- 
ture of cloae-set, concentric, raised lines nearly straight in the interapaoes but 
convex towards the beaks on the ribs. 

Alt., 52 nun.; diam., 11 nun. 

This species, although represented by a single broken specimen, 
should be easily recc^nized. Its closest relative seems to be P. hetdeyi 
Arnold from the Pliocene of California, which is a much huger species 
and lacks the grooves on the ribs of tt^ flat valve. 
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LoeaiUy. — ^Long Island, Antigua, station 6S69, Vaughan. 
Oeologic horizon. — Oligocene. 
Tyve.—V. S. Nat. Mus. No. 167107. 

Pectas nodoiiMdnitM, new ipede*. 
(Plate 7, Hgun 3.) 

The f ollowiDg is a deecriptioD of this specdee : 

Bight valve nearly flat, equilateral, with 15 ribs equal in width to the inter- 
^MUMB. Each rib has 3 lines of bead-like nodes, 1 median line and 2 lateral 
linea SubmarginB strongly convex, apparently smooth and sharply differ- 
entiated tnHU tBe ears. The ears are broken, but ^pear to have been rather 
large; the left posterior ear had several faint radiating threads. 

Altitude, 25 mm. 

The sculpture of this shell is so peculiar that I have ventured to 
describe it in spite of its fragmentary condition. 
Locality, — VTdlou^by Bay, Antigua, station 6881, Vaughan. 
Geologic horizon. — Oligocene. 
Type.—V. S. Nat. Mus. No. 167131. 



(Plate 10, Figun S.) 

The following is a description of this speciee : 

Left (T) valve flat, equilateral, with 16 round ribs with wider shallow, con- 
cave interspaces; radial sculpture of fine, closeHaet, raised lines covering both 
ribs and interspaces; submargins convex; eara much depressed below the plane 
cftiwdisk. 

AH., 35 mm.; lat., about the same. 

Locality. — ^Willoiighby Bay, Antigua, station 6881, Vaughan. 
Otologic horizon. — 0%ooene. 
Type.—V. S. Nat. Mus. No. 167130. 

p9ctco nncentl Brown? 

(Hate 11^ Figure 6.) 

P«dM ihwmK Btowa, Fmo. Aoad. Nat. Sd. PhUs., p. 614, pUte 19, £■•. 3, 5, 6, 1013. 

The following is Uie original description of this species: 

"Shell inequivalve, oval in oittline, with 17 distinet rounded radial ribs 
(and probably 2 additional less distinct ones) separated by narrower inter- 
spaces, the miole exterior surface covered by concentric growth lines irtiich 
an raned and produce a nearly microscopic sculpture extending equally over 
ribs and interspaces. Internally smootii, except near the marfpn, where 
raised ribs are seen, occupying tha intervals between the raised external ribs. 
On the flatter valve, ex^nally the raised ribs are equal in width with the 
intervals between tbem, and the concentric sculpture, wtule extending over 
ribe and interspaces, is stronger in the intervals between the riba Ears 
moderate, aiq>arentiy not ribbed, tbtb specunenB vary considerably in siie; 
theme figared,asmallq>ecimen^nkeasure8: Length 41 mm. by hei^t 36 mm. 
Others were much larger, attaining a length of 55 mm. or more." 
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One poorly preserved specimen is doubtfully referred to P. nugenti. 
Locaiiiy. — Hodge's Bay, Antigim, station 6862, VaiighAn. 
Geologic ftortzon.— Oligocene, 
Co(ype«.— Phila. Acad., No. 1656. 
Figured specimen.— U. 8. Nat. Mus. No. 167067. 
P«ctaiip«dM. 
{Plate 13, Figure 4.) 

The Vftugban collection contains a fragm«it of a Pecten, probably- 
new, which is very convex and when entire had probably about 25 
round ribs with equal interspaces. It has a concentric sculpture of 
close raised lines. The mai^ is fluted within in accordance with the 
external ribbing and set with paired raised lines corresponding to the 
interspaces. These nused lines end abruptly at a distance of about 2 
mm. from the margin, but are continued on the inner layras of the shell. 

Locaiiiy. — WiUoughby Bay, Antigua, station 6881, Vaughan. 

Geologic horizon. — Ol^ocene. 

Figured specimen.— V . S. Nat. Mus. No. 167132. 
Pecten (Amnahun) fyooll (Gabb.) 
(Hate 13, Flgune I a, b. 2.) 



Amutium lumi Dall, Traiw. Wagner InM., vol. 3, pt. 4, p. 710, 1B08. 

The following is a description of this species: 

Shell orbicular, thin, compressed; Deinomc shell with about 24 small 
rounded ribs whioh disappear on the adult shell; ears large, equal; right valve 
a httle more iuSated thMi the left, evenly convex, smooth; left valve nearly 
flat, with a broad, shallow, radial depression from beak to margin at the 
posterior quarter and a very faint corresponding depression at the anterior 
quarter; left valve with concentric sculpture of &ie, impressed lines, between 
which the shell is sometimes slightly convex; hinge-Hne nearly straight; sub- 
maigins very narrow; interior of the shell with low, equidistant rit«; paired 
peripherally. 

Alt., 54 mm.; lat., 56 mm.; diam., 13.5 mm. 

This shell is very like Amusium precursor Dall, from the Chipola 
Oligocene, but that species lacks the nepionic ribbing, which appears 
to be a constant feature of the Anguillan form. A. mortoni Ravanel is 
quite distinct, being proportionately higher and having a smooth 
nepionic shell. 

This species is referred to A. lyonii on the authority of Dr. W. H. 
Dall, who has identified a right valve in the Guppy collection with 
Gabb's shell. It is possible, however, that comparison of the left valve, 
which possesses more identifiable characteristics than the right, will 
show this species to be distinct from the Costa Rican form. A left 
valve from 70 km. west of the terminal of the Tehuantepec Railway, 
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identified by Dr. Dall as A. lyonii, is distinct from the Ai^uillan species, 
having on the nepionic shell distinct flattened ribs with shallow, chan- 
neled interspaces crt^sed by concentric, evenly spaced, not crowded, 
devated lines. If this is the true A. lyonii, the Ai^uillan fossil must 
receive a different name. 

Localities.— Crocus Bay, Anguilla, stations 6893, 6966, 6967, 
Vaughan; Anguilla, Guppy; Sapote, Costa Bica, Gabb. 

Geologic horizon. — Oligocene. 

Type. — Philadelphia Academy. 

Figured apecimms.—V . S. Nat. Mus. No. 167136. 



(Pkte 18, Figures ft, 7.) 

««.i.a. 

The following is the original description of this species: 
" Inequivalve, sheU orbicular, rather thin, convex; the aurfaoe covered with 
a fine concentric sculpture, following the growth-lines; with about 13 radial 
ribs running from the beakB, where they are very pronoiuced, and, in one 
valve, apparently disappearing towards the margin, but in the other valve 
continued as imdulations of the shell to the margin. The interior of the shell 
has radial ribs extending to the margin, where the adjacent pairs of ribs con- 
tract and are then seen to be paired, but otherwise seeming to be equally 
sfiread as in P. (Amtmum) lyonii Gabb, from which this species differs in 
having a strong concentric sculpture (wanting in P. lyonii), and also in the 
external radial ribbing being continued for a greater distance from the beak 
than in Gabb's species. The species is also related toP.solB. and P., but tliis 
latter has diorter radial external ribs and the internal ribs are paired. The 
ears are separated from the rest of the valve by a depression, as in the case of 
P. 8€l. L^gth and faei^t about equal — 70-75 mm. 

" Hodge's Bay and Wetberill's Bay in the Antigua limestone, with CMnUndea, 
ete., Ol^Jcene." 

The Vaughan collection contains several well-preserved fragments of 
this species. 

Locality. — Station 6862, lower bed at Hodge's Bluff, Antigua, 
Vaughan. 
Cfeologie horizon. — Oligocene. 
Types. — Philadelphia Academy, No. 1648. 
Figured apedmen.—V . S. Nat. Mus. No. 167139. 
PectMi (HimiltM) anttns, n«w spadn. 
(PUta 12, Figurea 2 a, b, 3, 4, 5, 6, 7.) 

The following is a description of this species: 

Shell large, convex, equilateral, Sat>eUiform or autwrbicular, inequivalve; 
ribs 38, close-set, rounded, in mature specimens flattened distally, crossed by 
fine, concentric, imbricate lamellee with spinoee projections on the sides of the 
ribs; interior narrowly chaoneled in harmony with the external ribbii^; mar- 
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gin fluted vithin; posterior eats oblique, with imbricating growth-Jines and 
one simple radiating rib adjacent to the abruptly sloping submargins. 
Alt. aJaout 46 mm. ; lat. , aJsout 45 mm. ; alt. of largest specimen about 70 mm. 

This speciee, which is curiously intermediate between Peden and 
SpondyluB, probably belongs to the subgenus Hinnitea. The sculpture 
and ears are distinctly pectiniform, but the discrepancy in the shape 
and dze of the valves is like that of Spondylut. 

Localities. — Northwest of St. Jean Bay, point between Anse £caille 
and Anse Lizard, and point between Colombier Point and bay next to 
St. Jean Bay, St. Bartholomew (stations 6897, 68070, h, 6905, 6024), 
Vaughan. 

Geologic horiton. — ^Eocene. Near top ol the conglomerate aeries and 
beneath the main limestone bed. 

Typ€.-~V. S. Nat. Mua. No. 167124. 

s^OQ^mW uofUxClutos Ovppj. 

(FI>tell,f1gurMUa,M 
Spojtdylut biftimt BomrtQ', Quut. Jour. Gaol. Boe. London, toL 8, p. SS, ISBO (date of 

imprint, 184»). NotofGoUfiMi, 1S3S. 
Spondyhu boHryMltt Guppy, FiM. Bd. Amo. Trinldwl, p. 178, 1807. 
Spim^lbu biMrvehUti Gihh, TnoM. Amer. PluL Boo., vol. 16, n. b., p. 257, 1881. 
SpoM^Iu bottrydiitf Dall. TraiM. Wacnor Inst Bd.., vol 3, pt. 4, p. 758, 1898. 
Spmtdvbu botiyMtai DaU, U. 8. Nat. Mua BuU. 00, p, 134. pUta IB. Bs. *. 1915. 
SpenthilM boHrvdutn Maunr, BnlL Amcr. Pd., toL 6, p. 354, pUte 68. fie- 4, 1»17. 

Hie following is Sowerby's deecription of this species, 1849: 

"Testa Bubi^iularis, rotundata, Tentrioosa, marpne latiusculo, valide 
denticulato; extus radiatim oostata, costis 5 aid 6 s^niferis; area cardinal! 
dteriua valvn angustissima, alterius latitHi." 

The shell is {n-bicular, pectiniform, nearly equivalve, with very 
small submai^ns. The spinose ritw are separated by numerous finer, 
spineless ribs bearing minute, close-set (2 or 3 per mm.), erect scales. 
The short submargins and more rottmd form distinguish 8. hostryekites 
from S. dumosiu. 

Guppy's collection, now in the National Museum, contains 4 speci- 
mens labeled types — 2 specimens from Jamaica and 2 from Anguil l a. 
The Jamaican forms have coaraa intermediate ribs than those from 
Anguilla and perhaps other differences might be detected if a lai^fer 
suite of specimens were available for comparison. I have not seen 
Guppy's description and consequently do not know which form is the 
true S. bostrychitea. Sowerby's type is from Santo Domingo. 

Localities.— Crocas Bay, Anguilla, Btations 6894, 6965, 6967; Friar's 
Hill, Long Island, and Willoughby Bay, Antigua, stations 6856, 6869, 
6881, Vaughan; also at Fontou, Santo Domingo; Bowden, Jamaica; 
Tampa, Florida. 

Geologic horison. — 0%ocene. 

Types.— V. S. Nat. Mus. Nos. 115522 or 116523. 

Figured specimen.-'U. S. Nat. Mus. No. 167140. 
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^xmdjdiu BpodM. 

In the Vaughan collection are numerous epecimens of a species of 
Spondyltts which I have been unable to identify with any described 
speciefi. It appears to be more rotund than S. dumoans and S. scotH, 
but less so than S. bostryehites. The ribs are tmiform or slightly 
alternating in size and Bet with the spines customary to the genus. 
The finer sculpture, which is of much more diagnostic value than the 
coarser, is entirely obliterated in the specimenfi at hand. 

LocaUHes. — ^Northwest side of St. Jean Bay and point between Ansa 
£caiUe and Anse Lizard, St. Bartholomew, stations 6897, 6897 a, b, 
6924, Vai^han. 

Geologic horieon. — Elocene, near top of the conglomerate series and 
beneath the main limestone bed. 

PUcatnla dMiMtK ConntL 

(Plate 11, Figures 12 a, b.) 

PUeatula dwMala Conr»d, Proo. Aead. Nat. Bd, Phfla., vol. I, p. 311, IS43. 
Pheatula dauala Conrad, Fool at tbe Medul Terliaiy, p. 7fi, |^t« 43, Ag. 8, ISifi. 
Sponivba inonuhu Whitfidd, Miooene Pal. N. J., p. 34, plate S. fisl. 1, 2. 189S. 
Ftitatuta ilauata DaU, Traiu. Wagnei but., vol. 3, pt. 2, p. 763 <«e part*}. 1898. 
PUtalu^ dauata Dall, U. S. Nat. Mua. Bull. 00, p. 12S («x paria). WIS. 

The following is Conrad's description of this species, 1845: 

" Ovate, tbick, profoundly and irregularly plicated ; inferior valve ventricoae; 
ribs acute, with arched spimform scales; cardinal teeth large, curved, laterally 
striated, crenulated on the margins; larger cardinal tooth in each valve 
slightly bifid, broad; muscular impresaions prominent. 

"Loc. Cumberland Co., New Jersey. 

"The valves have about 10 folds, and tbe lower valve closely resembles ^ 
variety of Oetrea virginiana." 

The Cuban form seems indistinguishable from the continental. 

Locaiiiies. — Santiago, Cuba, stations 3436, 3447, Vaughan; also at 
Tampa, Chipola, and Oak Grove, Florida, and in the Miocene of New 
Jersey., 

Type. — Philadelphia Academy? 

Figured specimen.— V. S. Nat. Mub. No. 167150. 

Hodltdiia (BotuU) dmumommt (Ltnurck). 

(Plate 14, Figures 4, 5.) 

JfllMIu dnnonumriniu. etc., Chem., Concb. Cab., vol. 8, p. 152, plate 62, fig. 731, 1786. 
UodMaeimtamomM Lam.. Anim. aaiiB Vert., vol. 6. p. 114. 1810; ed. Dtrti., vol. 7, p. 25, 18S5. 
Uodielu* (Bottita) einnamcmeut Dall. Trana. Wagner Init., vol. 3, p. 797, 1898. 
Itodiolta (Botulo) dmiamometu DaU, U. B. Nat. Mub., BuU. 90, p. 128, 1915. 

The following is lAEoarck's description of this Species: 

"M. testa subcylindrica, ventricosa, arcuata, utraque extremitate retusa; 

natibuB subpnnninulis. 

"Habite tes mera de I'Isle de France. Coquille de couleur marroo, ayant 

Taspect d'un ^aud arqu^; & valves tids concave. Longueur, 37 mm." 
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The Cuban BpecimenB are well grown, being considerably larger than 
moBt of the fosdla from Fltxida, but agreeing wdl with mature liviag 
sheile. They are preeerved only as casts. 

LocoIttiM.— Near Santiago, Cuba, stations 3192, 5255, ^Tilcox, 
Black; Tampa, Chipola, Calooeahatchee River, Florida; Trinidad. 
Geologic ftoristm.-— Oligocene. 
Floured apecimetw.— U. S. Nat. Mus. No. 167153. 
Utbovhaia alcn (dHMIfBT). 
(Plate 14, Yifsan ft.) 
LtlhodomHt nioer d'OrUgD)', de U Sasn'a Hist. d« Cubs (^NUiiili edition), pL 2, voL S, plat* 

28, fisL 10. II, 1845. 
hiOtodamu mgw d'Orbixur, idon (French edltioo), toI. 2, p. 331, plate 2S, fie*. 10. 11. 1S47. 
LdiWlAaeo nitm Dall, Tnu. Wa^ir lost. vol. 3, pt. 4, p. TM, 1898. 
LiOi^fphooa mora Dail, U. B. Nat. Mus. BuU. W, p. I2g. 1915. 
LUk^plnoa nigra Maury, Bull, Amer. Pal., vol. 6, p. 358, 1917. 

The following is the original description of this species: 
" liFTBODOinTS testa oblongo-elongata, lecta, epidermide nigrescente; latere 
buccale angustiore, obtuso; latete amJi elongatissiino subterque rotundato, 
TegioDB ligamenti aubcompreaso, regione paUeali transversmi striata; nalibuB 
mediocribuB, contortis intus; latere anali mcTBssato, albido." 

This spedee may readily be recc^nized by the fact that its stns 
cease abruptly at an imaginaTy line drawn from the beak to a point 
near the posterior extremity of the ventnU nuufi^, leaving the dxaeeX 
portion of the shell smooth. 

LocalUies. — Friar's Hill, Antigua; La Cruz and Santiago, Cuba, 
stations 6856, 3441, 5255, Vaughan, Black; Tampa "si)ra"bed; living in 
the Antillean re^on and adjacent areas. 

Geologic horizon. — Oligocene. 

Type.-in 

Figured specimen.— V. S. Nat. Mus. No. 167156. 
LWiopluff tpttot. 

The Vaughan collection contains one specimen of this genus which 
retains traces of ribbing on the dorsal portion of the valve. ' As the 
outer layers of the shell are absent from the r^nainder of tiie valve, 
the specific determination must await additional collections. The 
species may prove to be L. anttUarum (d'Orbigny), 

Locality. — One-half mile north of McKinnon's Mill, Antigua, sta- 
tion 6888, Vau^iaii. 

Geologic horizon. — Oligocene. 

Teredo spedM. 

A large species of Teredo was abundant in the Ohgocene of Cuba. 
The valves have never been found, but tubes of all sizes up to 38 mm. 
in external diameter are common. The tubes are divided towards tite 
smaller ends by a partition into two unequal chambers in the manner 
shown in the %ure of Kupkug incrMsalus Gabb.^ 

>Jour. Acad. Nat. 8d. Pbila.. vd. 8, p. 342, plat« 44, fi«s. l^'f*-"oOolp 
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Locoltttes.— Santiago, Willcox, Vaughan; Consolacion del Sur, the 
Alcalde; and Vento, Cuba, Wren, Black, stations 3192, 3435, 3474, 
4290, 5255. 

Oet^ogie horizon. — Oligocene. 

Spedmens. — V. S. Nat. M\ib. 



An internal cast of a large Panope was collected by T. H. Wren at 
Vento, Cuba. ThedimemionsaFe: Alt.,68mm.;long., 115mm.;diain., 
46 mm. 
Locality. — Vento, near Havana, Cuba, station 4290, Wren. 
QetAogie horizon. — Oligocene. 
Specimen.— U. S. Nat. Mus. No. 167164. 

Solemr> rakifera, new wtndim, 
(Pbte 14, Figure 3.) 

The following is a description of this species: 

SheD elongate-elliptical; beaks aituAted near the posterior quarter; umbonal 
regi(Hi moderately inflated; a broad, shallow depresBion extends from the beaks 
to the middle of the ventral mai^; surfaoe ornamented with about 15 broad, 
shallow, radiating, trregulaily spaced grooves separated by slightly broader 
flat ribs. 

Length of fragmentary specimen, about 67 mm.; altitude, about 31 mm. 

Locality. — Angela Elmira asphalt mine, near Bejucal, Cuba, stati(m 
3652, WiebuBCh. 

Otologic horizon. — Oligocene? 

Tyve.—V. S. Nat. Mus. No. 167165. 

TelUiuiipeclei. 

The cast of a left valve which closely reeembles the living Teliina 
interrupla Wood. 

Alt., 29 mm.; long., 55 mm. 

Locality. — ^Near Santiago, Cuba, station 5255, Black. 

Geologic Jwrizon. — Oligocene. 

Specimen— TJ. S. Nat. Mus. No. 167166. 

Semele? ^edes. 
(FU>te U, FigUTe 1.) 

From Antigua come fragments of two left valves, each of which has 
lost the posterior end. The shell is striated in accordance with the 
lines of growth, but is otherwise smooth. The hinge of one specimen 
is partly exposed, showing two cardinal teeth, but not sufBciently to 
establidi positively the generic position. 

Locality. — ^Willoughby Bay, Antigua, station 6881, Vaughan. 

Geologic horizon. — Oligocene. 

FigvTcd specimen.— V. S. Nat. Mus. No. 167167. 
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HstiM trinftuia Dan. 

(Plate 14, Elgures 2 a, h.) 

TtOina biplieala Guppy, Pioe. G«ol. Boo., vol. 32, p. 688, 1866. (Not at CodtmI.) 

TtOina biflitata Gnppy, Proo. Soi. Ajk>o. Tnnid»d, p. 161, 1B67. 

TtUtna taorm Guppy, Quart. Jour. GeoL Boo. London, p. 630, 1876. 

TOlina Mwm D»U uid Guppy, Proo. U. B. Nat. Mus., 19, p. 339, 1896. (Not ol d'OtUgny.) 

liitrU trimtaria DkU, Traiu. W>s. Inrt.. toL 3. pt. 6, p. 1041. plat« 46. &>. 34, 1900. 

The following is tlie oi^;inal description of ttuB epecies: 
"Shell aaterioriy elongated and dorso-ventrally attenuated, the anterior 
dorsal slope rapid, the anterior end rounded ; the disk mesially constricted, the 
posterior end short, hi|^, blunt, strongly folded; beaks ht^, surface sculp- 
tured with numerous small, sharp, dightly elevated concentric lamells, 
which are closer towards the ends of the shell ; interior with the paDial sinus 
larger and higher in the left valve, about half confluent below, deep and 
rounded in front. Lon. 52, alt. 41, diam. 19 mm., but reaching twice this sise. 
"The peculiar anterior elongation and arcuate form of this species dis- 
tinguish it clearly from the other American species. Guppy erroneously 
identified it with a Miocene and also witii a Pleistocene speciee, from both ci. 
iritich ofHuparison shows it perfectly distinct." (Dall, 1900.) 

LocaliMu, — Santiago, La Ctuz, and Vento, Cuba, stations 3192, 
3441, 3439, 4290, and 6255, Willcox, Vaughan, Black; also Trinidad; 
Crocus Bay, Anguilla, stations 6894, 6966, Vaughan. 

Oeohgic horiaon. — Oligooene. 

Types.— V. S. Nat. Mus. No. 115660. 

Figured specimen.— V. S. Nat. Mus. No. 167171. 

Cudlma BpttdM. 

The genus Cardittm is represented in the AnguiUan fauna by casta 
which I have been unable to identify with any described species. 

LocaZ%.— Crocus Bay and Sandy Hill, An^iiUa, stations 6S94, 6963, 
6967, Vaughan; also (probably different species) Calabazar, Cuba, 
station 4291, Wren. 

Geologic horizon. — Oligocene. 

Ladaa^edM. 

large globose lucinas appear to have been rather abundant in the 
Tertiary seas, but are preserved chiefly as casts which exhibit few 
characters suitable for specific discrimination. Some of the localities 
are given below. 

Localities. — Quarries west of Smithfield Mill, Friedericksted, St. 
Croix, station 6937; dimensions, alt., 100 mm.; long., 120 mm.; diam., 
86 mm. ; Vaughan. Crocus Bay, Anguilla, stations 6894, 6966; dimen- 
sions, alt., 76 mm.; long., 84 mm.; diam., 60 mm.; Vaughan. Cala- 
bazar, Cuba, station 4291; dimensions, alt., 103mm.; long., 110mm.; 
diwn., 70mm.; Wren. Also Vento, "E.C. A.," Fort Cabafias, Cuba, 
stations 4290, 4292, 3465; Wren, Vaughan. 

Otologic horizon. — Oligocene. 
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HyrUN(?) uphaltiM, nmr ipodM. 
(Plate 14, E^guMB 7 o, 6, 8, 9 a-e.) 

The tollowing is a description of this species: 

Shell lai^, robust, transversely elliptical, lucinoid; anterior and ventral 
TuargiriH roimded, posterior margin truncated; beaks full, situated a little in 
front of the middle; surface sculpture of rou{^, crowded, concentric growth- 
lines and, on the umbones, equidistant, concentric ridges, becomii^ obsolete 
<h8tally; doisal areas obsolete; inner niarginfl entire; anterior adductor scar 
lucinoid but rather short; lunule broadly lanceolate; escutcheon linear or naiv 
rawly lanceolate, depressed, bordered by a sharply angular keel; hinge with 
1 right and 2 left cardinal teeth, 1 right and 2 left anterior laterals, and the 
same number of posterior lateraJs; left laterals feeble; ligament external but 
deeply depressed, preserved in the types. 

^t. of a mediimi-siied specimen, 40 mm.; length, 49 mm.; diam., 25 mm. 
A larger specimen measures 57 mm. in altitude and 3d mm. in diameter. 

This cKceedingly interesting species, undoubtedly a member of the 
family Lucinidte, is closely related to Myrtsea, but is very much largo* 
than any hitherto described American species of that genus, and has 
weaker sculpture than is ciutomaiy. It is separated at once from 
Lucina by its dentition and escutcheon ; from Loripes by the escutcheon, 
external ligament, and dentition; and from the greater numbo of 
Phacoidei by the abeence of dorsal areas. 

Locality. — ^Angela Elmira asphalt mine, near Bejucal, Cuba, stations 
3652, 5312, Wiebusch. 

Geologic horizon. — Oligocene? 

Type.~V. S. Nat. Mus. No. 167186. 

PhacoMM (Hflttu) aS. PhuoidM hUbboromsl* (Haflprln), 
(Plate IS, Figures 3 a, 6.) 

This species, which is Itnown only from casts of the int^or, resemblea 
rather closely MUtha kUlsbcToSnsia, from which it differs in its more 
depressed posterior dorsal areas. 

Alt., 62 mm.; lat., 62 mm.; diam., 26 mm. 

Localiiies. — Near Santiago, Cuba, stations 3192 and 5255, Willcox, 
Black. 

Otologic horizon. — Oligocene. 

Figured «pec£w»«n.— U. S. Nat. Mus. No. 167189. 
FhacoldM (Hen) apedes. 
(PUte IS, Figure 2.) 

The following is a partial description of this species: 

Right valve resembling P. Kocissamts Dall but with straighter dorsal matpn 

and more deeply impressed sulcus, which extends with undiminished depth to 

the beak; left valve with shallower sulcus. 

The specimens probably represent an undescribed species, but are 
too fragmentary to f luuish a complete diagnosis. 

Locality. — Crocus Bay, AnguiUa, stations 6965, 6894, Vaugban. 

Geologic horizon. — Oligocene. 

Figured specimen. — ^U. S. Nat. Mus. No. 167190. C^onalc 
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Antigooa cstarbui w. anfolllaaa, ii«w variety. 
(Plate 16, Figana 4 a, b.) 



The following is a description of this variety. 

Shell orbicular, convex; sculpture of numerous low, flat, narrow, radial 
ribleta, separated by slightly wider interspaces, and of elevated, reSexed, 
crenulated, concentric IwieUe; lunule broad, cordate, extended anteriorly; 
escutcheon long, wider in the r^t valve, defined on efush valve by a deep sulcus. 

Length of the specimen figured (broken at the posterior end), -53 mm.; 
height, 52 mm.; diameter of joined valves, 30.5 mm. 

The radial riblets are more prominent in the variety anguiUana than 
in the typical A. ccBsarina and the lunule is more extended in front. 
Perfect Bpecimens might show other distinguishing characters. 

AtUigona angwliana resembles A. tarquinia (Dall) from the Tampa 
"dlex" bed, from which it may readily be distinguished by its more 
orbicular shape, greater inflation of the umbones, closer concentric 
lamdlse, and much broader, cordate lunule. Its sculpture, as well as 
can be determined from the specimens at hand, is like that of the 
It«cent and Fl^tocene A. liateri (Gray), from which it differs in the 
greater inflation of the posterior dorstl slopes, which, in the latter 
species, are flat or even slightly concave. A very dosely related, 
perhaps identical, form from the base of the Chattahoochee formation 
near Bainbridge, Geor^, has been listed as A. (aff.) cteaanna by Dall. 

LocaUHes. — Crocus Bay, Anguilla, station 6S93; Blizsard Mill, 
Antigua, station 6874; Vaughan. A fragm^it with similar sculpture 
is from the chert interbedded with tuffs at St. Johns, Antigua, stafdon 
6855. The type of A. ccBSarina is from the Chipola Miocene at station 
2212, Ten Mile Creek, Calhoun County, Florida. 

Geologic horizon. — Oligocene. 

Type of A. ccesarina Dall.— XJ. S. Nat. Mus. No. 114754. 

Type of variety anguiUana Cooke. — U. S. Nat. Mus. No. 1671^. 

Chlone Bpenceri, new ipttdes. 

(Plate Ifi, Figuree I a, b.) 

The following is a description of this species: 

Shell ovate, moderately convex, with low, prosogyrate beaks and a sharply 
defined, loienge-shaped lunule with imbricating growth-lamellsj escutcheon 
lanceolate, flat or slightly concave, and with fine growth-lines; radial sculpture 
of minute, close, low, rounded ridges becoming obsolete at flhe tmterior and 
j)06terior ends; concentric sculpture of erect, evenly spaced lameUie, 24 on the 
type specimen, smooth on the dorsal surface and on the upper part of the 
ventral surface, but with a row of beads, contiguous to the radial riblnng, at 
the base of the ventral surface. 

Length, 26 mm.; height, 23 mm,; diameter ot joined valves, 1S.5 mm. 

Z,ocaIi(ie«.— Antigua, Spencer (type); Willoughby Bay, Antigua, 
station 6881; Vav^han. 
Geologic horizon. — Oligocene. 
Type.—V. S. Nat. Mus. No. 163352. Digniz^dbyGoOQle 



TERTIART MOLLUSCA. 151 

V«B«ric«nUa ^bow, iww ^odM. 
(Plate 16, Figorea 4 o-e.) 

The following is a description of this species: 

Shell orbicular, highly inflated; ribs more than 20, with nearly equal inter- 
spaces; beaks mMial, low; ma^ns crenulated within. 
Alt., 33.5 mm.; Ion., 35.5, mm.; diam. of left valve, 19 mm. 

The species grew to be at least twice as large as the q>ecimen measured. 

All the specimens of this species are so badly worn as to prevent 
accurate determination of the sculpture; 20 ribs can be counted on 
the type specimen, and it is probable that at least 5 more were ongin- 
ally present. Where the ribs have been partly eroded they present a 
peculiar cellular structure, beneath which may be discerned concentric 
sculpture of close, wavy threads. 

This species, remarkable for its inflation, can not be confused with 
any other known American species. Venericardia bulla, which, per- 
haps, is as close to this species as Any other, is less inflated, much 
longer, and has high^ beaks. 

Localities. — Point between Colombier Point and bay next to St. Jean 
Bay and point between Anse Scaille and Anse L^zaid, St. Bartholo- 
mew (stations 68976 and 6897), Vaughan. 

Geologic horizon. — Eocene. 

Type.— U. S. Nat. Mus. No. 167196. 



(Plate IS, Figuree 2 o-c.) 

The following is a description of this species: 

Shell Bubquadrate; beaks hi^, pToeogyrate, stuated neai the anterior 
quarter; riba about 17, broad, separated by nearly equally wide interspaoes; 
nbs OQ the anterior third set with transversely elongated nodes, other riba 
rounded, flattened, or acutish. 

Alt., 45 mm.; Ion., 47 nun.; diameter, about 30 mm. 

Locaiiii/. — ^Point between Anse £caille and Anse Lizard, St. Bartho- 
lomew, station 6897, Vaughan. 

Geologic horizon. — ^Eocene. 

Type.— v. S. Nat. Mus. No. 167195. 

Venericardk spedes. 
(Plate 16, Figure 3.) 

A fragment of the left valve of a lai^e species of Venericardia was 
found at station 6897, St. Bartholomew. It appeare to be related to 
Venericardia planicoeta, but possesses nodules on the anterior ribs and 
its lunule is not erect as in that species. 

Locality. — ^Point between Anse ficaille and Anse Lizard, St. Bartho- 
lomew, station 6897a, Vaughan. 

Geologic horizon. — ^Eocene. 

Figured specimen.— V. S. Nat. Mus. No. 167197. 
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Ar0n>tfc*ca dalU, iMw ^adM. 
(Plate 16, Figurw 5 o-e.) 

The following is a descriptioa of this species ; 

Shell minutely punctate, with many ample, rounded ribe iocreaaii^ in 
number by intercalation; dona) valve flat; ventral valve inflated; cardinal 
areas high, triangular in ventral valve, linear in dorsal valve; delthyrium 
(probably) trianpilar; median septum of dorsal valve high in front, oeariy 
meeting the opposite valve, very low at beak. 

Alt. of ventml valve, 13.3 mm.; alt. of dorsal valve, 10 mm.; width, 12.5 
mm. ; diam., 7 mm. 

Guppy' listB Arffiope cUvei Davidson from St. Bartholomew, but I 
have been unable to find any other reference to that species. It may 
be the form here described. 

Localities. — Point between Anse £caille and Anse Lizard and point 
between Colombier Point and bay next St. Jean Bay, St. Bartholomew, 
etations 6897'a, b, Yaughan. 

Otologic horizon. — Upper Eocene. 

Type.— U. S. Nat. Mus. No. 167201. 

Uot^ilna Taoiluml, new fpedw. 
(Plate 16, Figana 1 o-e.) 

The following is a deecnption of Hob species: 

Shell laige, inflated, ^^abrous; doraal valve suborbicular, ventral valve ovate, 
occasionally prolonged in a Unguiform projection filling a corresponding emar- 
gtnation in toe dorsal valve; beak closely incurved; foramen sinall, circular. 

Length, 43 mm.; breadth, 36 mm.; thickness, 18.5 mm. 

This species was identified as Terebraiula carrteoidea Guppy by 
Cleve,* but the beak of lAothyrina vavghani is more doeely incurved 
than that of any previously describe species from the American 
Tertiary. 

Locality. — ^Northwest side of St. Jean Bay, St. Bartholomew, statJcra 
6924, Yaughan. 

Geologic horiam. — Upper Eocene. 

Type.—V. S. Nat. Mus. No. 167202. 



BRACHIOPODS FROM TEINIDAD. 

For the sake of completeness, references are included to 3 species of Lto- 
thyriiia from San Fernando, Trinidad. The* types are in the collecUon of 
the U. S. National Museum. 

Terdmaula triitHaletuU Guppy, Quart. Joun. Geo). 8oe. London, roL 22, p. 306, pUte 19. 

fid- la. lb. 1666. . 

TerdmOula earnMidtt Guppy, toe eii., p. 296. plate 19, fix- 2, 1809. 
TtnbnttuUt Iscte Guppy. loe. eU., p. 296, plate 19, fig. 3. 1866. 
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DESCRIPTION OF PLATES. 



Fra. 1. OtiMtp. Ventral view. Crooui Bay. AnguUla. X 1.5. Page HI. 

FiOB, 2, 3 0-6. L»tifu»u»t tmgdicm, a. ap. (2) DotbbI view. Bejuoal. Cuba X 1 6 (3»1 

Ventral view at amaller individiul from same locaUty. x 3. (361 Doiwl Wnw M 

wme ipedmoi. X8. Page 111, ' j^onpuyieww 

Fta. 4. LyrMi MiKntom. u. ip. Donal view. Crociu Boy, AnKuiUa. x 1.6. Puo 111 
PtOB. 6 0-6, 6 0-6. CwMM ap. (5o) Apioal view of oast. Crooui Bay, AnKuUla. X 1 6 (66) 

Ventral view of aameapedmen. X 1.5. (Bo) AiHoalviewofoartofanoHierindiVldnaL 

Croeu* B»y. X 1.6. (66) Ventral view of same Bpadmen. x 1 B Pace 110 
Fw. 7. Cenlhium hereuJtantim, n. «p. Ventral view. Ctdcub Bay, AnguUla. X 1 5 Pan 118. 
Pio. 8, Evitoniam (5IAmerMu) onMmunM (Brown). Donal view. Hodce'g Bluff. Andnia. 

X IJi. Pace 112. * 

Fioe. 9 o, 6. Cwraa mouiUana. n. ip. {9a) Ventre! view. Crocut Bay, AnniilU X 1 il. taiA 

Doraal view of same apedmen, X I.B. Page 114. -" "^ ■ ^ »o- t,i») 

Fhw. 10 a, 6. Cwowtt tmtn, n. ep. (10a) Ventral view. Bejuoal. Cuba. X 3. (1061 Donat 

view <rf aame speoimeD. X 3. Page 114. * "~™" 

P1J.TB 2, 

no*. 1, 2. Orthtulax inomatu* 0«U>. (1) Ventral view. CooaoUdoa del Sur, Cuba, x 1 
(2) Veatral view 0/ fragment from aame locality. XI. Page ItO 

Pio«. 3, 4. (Mhaiihx vminax (Holprin). (3) Ventral view. Cromu Bay AnsniUk_ v 1 

(4) Young individual. Antigua. XI. Page llfl. -j. ~i,uiii». j^i, 

Fl0«. « o. 6. atrombut ip. (Bo) Ventral view irf young individual. Crooui Bay. AnguUU. X 1 
(66) DorhJ view of same speolmeii. XI. Page 116. 

Plate 3. 

Tk». 1 o, 6. Htmitinm eoitatu*. n. ap. (lo) Ventral view of type. BejuoaL Cuba. X 3. f IM 

Donal view o( Mtntt Bpedmen. X 3. Page 117. 
Tta. 3. Htminmu bilumuti/tr, n. ap. Venb«l view of type. BejuMl, Cubs. X 3. Page 118. 
Via. 3. Btmitintu «tlMru Brown and PUabcy. Ventral view. Dty Bill Point, AnUgua. X IJS. 

Fioa. 4, 6. Hetmnnut alriformii, n. ep. (4) Donal view of typo. Diy Hill Point, Antigua. X 2 
(6) Ventral view of aDotberindividual from aame looality. X 2. Page 118. 

Fro* 6, 7, 8. ». fftmitinui taUigMnnM Brown and Pilibry. (0) Ventral view al amoother varietv 
Dry HDl Point, Antigua. X IJS. (7) Ventral vi(rw. Dry Hfll Point. Antigua. X«! 
(8) Ventral view of young apeeimon. Diy Hill Point, Antigoa. X5. (0) Ftaament 
from same locality. X 6. Page 118. ^ ' »™g"eai 

Fioa. 10 a, 6, 11, 12 a, b. Ctrilhidtat onauiOma. n. ap. (10b) Ventral view <d young Individual. 
CrocuaB«y,Anguilla. X 6. (106) DomU viewofiMne^)e<iimen. X6 (II)DotS 
tIow of type. e«unetooalIty. X 6. (12o) Donal view of young individuaL Sbom 
looality. X6. (13b) Ventral view of aame q>eeimen. XS. Pagell7. 

Plate 4. 
FlOB. 1, 2, 3. TurnUOa angmUma, a. ap. (1) Fragment. Crocua Bay, AnguOlB X IJi (2) 
Fragment from aame looality. X 1.6. (3) Fragment from aame locality. X l.B. 
Fio. 4. TvrriMla dubiota, n. ap. View (rf type specimen. Crooui Bay, AnguiUa. X 1.5. 

PWB. 6, 6, 7. rumfsOa /orrttK Brown. (6) Ventral view. St. Johna, Anttgus. X 3 (6) 
Donal view of another apedmen from aame looaUty. X 3. (7) Donal view at 
another ^wdmen from aame locality. X 3. Pago 121. 

¥ta.S. TumlaOaerociu, a. ap. Ventral view of type. Crocua Bay, Anguilla. xl6 Page 121 

Fio*. 8 «, 6. Ampum»a aneuiOoBo, n. «p. (9o) Ventral view of type. Crocua Bay, Anguilla! 
X t-5. (06) Doraal view of asme apecdmen. X 1.6. Page 133. 

Fio. 10. Solanwn ap. Fragment Crocua Bay, Anguilla. X 6. Pago 122. 
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Filar 5. 

Flat. I, 2, 3. AmpuUina (AmpuUuuptii) i prn t er i, d. ip. (1) Vcotnl vi«w a< fint «atyp«. 

Anticiu. X 1. (3) Vsntnl Tiew of ncxmd ootype. Anti|ii». X !■ <3) Ventral 

view of ft Uxffa qiediaeii. Willoushby B^, Antigiu. X 1. P>sb 133. 
Fios. 4 a-e. Turbo antiauentit, a. Bp. (4a) Voitral view of type. Bifle Buttt, Antucu*- X 1. 

(46) BmU TiBw of mua Bpeciniai. X 1. (4o) Doraal vtow of Mina ipTinww. X 1. 

Paeel2S. 
FioB. 6 a, b. JfortMriCa noluiotibi, n. «. (5a) Ventral view of type. B«Jum1. Cnbo. XI. (6b) 

Doreal vioir irf Mune ■podmoD. X I. P>ge 125. 
Fios. 6 o, b. Sinum ekipclaman (Dall). (Sa) Ventral view. Cioeaa Bay, AnctdUft. X 3. 

(66) D<Knl view of Bame tpaamta. X 3. Page 134. 
Fiaa. 7, 8. NanUmif amndi*. n. sp, (7) Draral view of type. Ann Uurd, Bt. Bartbolomew. 

X 1. (6) Dcaaal view of Urge ipedineti. St. Jean Bay, Bt. Bartholotnew. X I. 

Paee 126. 
Fioo-Sd-c £bmro«onw-aririu,D.^. (to) VmtMl viewof type. Bejneal, Cuba. XI. (U) 

Apical view otmne speoimeQ. x !■ (9c) Donal view of Mine mptdaun. X 1. 

Paso 133. 
Fioe. 10 a, b. Seapliarea (memSatia, u. ap. (lOa) Eiteriorofrf^t valve of type. Cioeui Bay, 

AnguilU. X 1. (10b) InUrior of wme ipedmen. X 1- Pa«e 127. 
FlOB. 1 1 a, 6. Seapharca wilMnana, a, ap. (I la) Ri^t valve of type. WQlou^t? Bay, 

Antisua. X 1. (lib) Left valve irf aome apedmen. X 1. Pa|e 127. 

Pun a. 

Floa. 1 0, b, 3 a, b. 0*i»a antimunna Brown, (la) Exterior of uppn valve. Rifle Butte, 
Anticua. X 0,75 (lb) Exterior of lows valve of aome ^Mdmen. X 0.75 (3a) Bz- 
t«rior of bwer valve. Same looaUty. X 0.75 (2b) IntKiot of Mine ipectoien. 
X0.75 PacelSS. 

Plate 7. 

Fioe. 1, 2. Oitna Aatfennt Sowerby. (1) Interior of valve. Sanliaso, Cuba. X 1. (2) tnte 

rioi of loww valve of young individual. 8antia<o. Oiba. X t.S. Page 139. 
Flo. 3. P«den nodonatwmu, a. Bp. Right valve. Willoug^by Bay, Antigua. X 1.6. Page 141. 
Floa. 4 a, b. PeOen wovlandi, n. sp. (4a) Left valve of type. Santiago, Cuba. X 1.5. (4b> 

Right valve of aame Individual. X 1-6. Page 131. 
Fioa. S, «. P*elm gardntm. n. i^. (A) Left valve. Santiago, Cuba. X l.S. (6) Bigbt valva 

of another individual. Santiago. Cuba. X 1.6. Page 134. 
Floe. 7. 3. Padm ortieuiMtit, n. ap. (7) Riglit valve, ^pa. Guajay, Cuba. X 1. (8) Left 

valve of another individuaL Guajay, Oiha. X 1. Page 136. 

Plate 8. 

Fia. 1. Oalraa hailemit Sowerby. Exterior. La Cnu, Cuba. X 0.5. Page 129. 

Fioa. 2, 8, 4. Pedm taimfumi, n. ap. (2) Left valve. Crooua Bay, Anginn&. X 1-6. (3) 

Right valve of type. Oooua Bay, Anguilla. X 1.6. (4) Ri^t valve. C!iocua 

Bay, Anguilla. X 1-6. Page 133. 
Pio. 6. Pecianrawonum SowerbyT Bight Valve. Hodge'a Bluff, Antign», X IJi. Page 137. 
Frae. a, b, 7. Pteltn mwoftant var. jtobaUum, n. var. ifia) Ltf t valve of type. Santiago, 

Cuba. X 1-6. (6b) Right valve of type. X 1.6. (7) Ri^t valve. La Oui. Cuba. 

X 1-5. Page 134. 
Pros. 8, 9, 10. Petten parjjlazus, n. ap. (8) Ri^t valve. Crooua Bay, Anguilla. X 1.6. (0) 

Lett valve. Ciooua Bay, AuguiDa. ' X 1-5. (10) DetaU of aeulpture. (Droout Boy, 

AnguilU. Greatly enltuved. Page 138. 

Plate 9. 

Fia. 1. Oalraa of. O. trioonalU Conrad. Upper valve. St. Jean Bay, St. Bartholomew. X 0.7S. 

Page 120. 
Fioa. 2 a, b. Paiea eroau, a. ap. (2a) Right valve. Crooua Bay, Anguilla. X 1. (2b} Lrft 

valve of aame individuaL X 1, Page 135. 
FiOB. 3 a~c. Unto M(wn«n, n. ap. (3a) Right valve. Bejuoal, Cuba. X 0.75. (3b) Left 

valve of aame individuaL X 0.76. (3c) Doraal view of aame individuaL X 0.75. 

Page 130, 
Fioa. 4 a, b. Pinna taugkani, n. ap. (4a) Ri^t valve. Crocus Bay, Anguilla. X 1. (4b} 

Left valve of aame apeoimen, tilted to ahow ventral aoulpture. X 1. Page 127. 
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Plats 10. 

Fios. 1 a, b, 3. Pedan onffuiBnuit Ouppy. (to) Ri^t tb1y« oI type. AuviillA. X l.G. (lb) 

Left valve of type. X 1 J>. (2) Left valve. Willon^by Bay, Antigua. X IJi. 

Pise 133. 
Flw. 3, 4. PtOm daei, a. m. (3) Ii«ft vtlve. Ctoooi Bi^, AiwiiUs. X 1.^ <4) Si^t 

valve. Crooiu Bay, Anguilla. X 1.6. Pa«e 183. 
Fio. 6. P«dcn iwrfi'TMotiu, D. sp. Type. Willnaahby Bay, Antixua. X 1.6. Pace 141. 
Pto. 6. Ptdtn ttuQuM BiownT Frapnent. Hodge's Bluff, Antigiu. X 1.6. Page 141. 
Flo. 7. Pstfm of. P. oxyoon/am Sowerl^. Right valve. Willotijdtby Bay, Antigua. X l.S- 

Page 138. 
Floa. 8, 9 a, b. PwKn emcumtu, □. ap. (8) Bight valve. La Cnu, Cuba. X 1-S. (So) 

Interior of left valve (type). Santiago, Cuba. X 1.6. (9t>} Exterior of type. 

X I.S. Page 139. 

PUTE II. 

Fioa. 1, 3, 3. P*tlm wtOoMmw*. n. np. (1) Rii^t valve. mUoughby Bay, Antigua. X 0.9. 

(3) Right valve. Tmion^tor Bay. Aniigu*. X 0.9 (3) Left valve. Willoaght^ Bay, 

AnUgua. X 0.9. Page 133. 
Fioa. 4, £, e. P«d«n Otetidit Soirerby. (4) Biijit valve. Croeoi Bqr, Anguilla. X 0.9. (6) 

Ri^t valve. Crooni Bay, Angiiilla. X 3. (6) Left valve. Cnwaa Bay, Anguilla. 

X 3. Page 138. 
Roa. 7 o, b, 8. Pt<ttn i«»ibianiu, n. ap. (7a) Right valve of ^pe. Santiago. Cuba. X 0.0. 

(7b) Lift valve of same Bpedmen. X 0.9. (8) Detail M aoulptun of left valve. San- 
tiago, Cuba. X 3.6. Page 139. 
Fio. fl. Pw(«N eretut. n. qxl L«ft valve. Cioeua Bay, AnguHla. X 0.9. Page 136. 
Flos. 10 a, b. Pectm dunUx, n. ip. (10a) Left valve. Long Uand, Anligna. X 0.0. (106) 

Right valve of eame apediatti. X 0.9. Page 140. 
Fiw. 11 a, b. Spotutj/lui bottrydatu Guppy. (lla) Lowervalve. Cioeui Bay, Anguilla. X 0.0. 

(lib) Uppei valve of same individuaL X 0.9. Page 144. 
Fraa. 13 a, b. Plieatula <f#naala Conrad. (12a) Interior. SantiBgo, Cuba. X 0.9. (13b) Eite- 

nor of aame ipeoimeii. X 0.9. Page 146. 

Plate 12. 

Fhm. 1 a, b. Pecten Hntoncnnt, n. ap. (la) Ri^t valve. Santiago, Cuba. X 0.9. (lb) Left 
valve of «ame iodividuaL X 0.9. Page 130. 

Fi<w. 2 0, b, 3, 4, 5, e, 7, Hituiila aralut, n. ip. (2a) Bmaller valve of type. St. Bar- 
thoknnew. X 0.9. (2b) Larger valve (rf nine apeoinian. X 0.9. (3) Larger Bped- 
men. 6t. Bartholotnew. X 0.9. (4) Another apedmen. St. Bartiiolomew. X 0.9. 
(6) Posterior eai of left valve. St. Bartholomew. X 0.9 (6) Details of Kulptuie. 
St. Barthtdomew. X 3. (7) Posterior view of type. X 0.9. Page 143. 

Fki. 8. Padan pobbi Dall. Left valve. Cioeua Bay, AnauUla. X 0.9 Page 140. 

Plate 13. 

Fios. 1 a, b, 3. ilimMJwn IvcmM (Oabb). (la) Lett valve. Cnxnu Bay, Anguilla. X 0.9. (lb) 

Right valve of nune individual as Eg. 1. X 0.9. (2) Ldt valve, from sanie locality. 

X 3. Page 143. 
Fio. 3. Peden zterlatut, n. ip. Right valve. Crocus Bay, Anguilla. X 3. Page 131. 
Fio. 4. Pttien sp. Fragment. Willoughby Bay, Antigua. X 0.9. Page 142. 
Fio. 6. PartenpiOtcrtDaU. Rightvalve. Yumurf Rivel, Cuba. X 0.9. Page 136. 
Fios. 6, 7. AnvuHitm antigtiaite (Brown). (B) Interior. Hodge's Bluff. Antigua. X 0.9. (7) 

Left valve from same locality- X 0.9. Page 143. 
Fios. 6 0, h Poden dacorui, n. V. (Sa) Rightvalve. Guajay, Cuba. X 0.9. (8b) Lett valve 

of tame individual. X 0.9. Page 137. 

Plate 14. 

Fio. 1. Semdet tp. Left valve. WSloughby Bay, Antigua. X 0.9. Page 147. 

Flos. 2 a, b. 3IHU trinilwia DaU. (3a) Left valve. Near Santiago Bay, Cuba. X 0.9. (2b) 

Right valve of same individual. X 0.9. Page 148. 
Fia. 3. Selemua tutdfem, n. sp. IVpe. Bejucal, Cuba. X 0.9. Page 147. 
Fios. 4, 5. Itodiaha (.Botida) dnnamtmeut I«marek. (4) Ri^t valve. Near Santiago Bay, 

Cuba. X 0.0. (6) Right valve of another spemmen from the same locality. X 0.9. 

Page 146. 
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Platk 14 — emtmuad. 

Via. 6. LiAorltaoa mora (d'OMgm). Dorwl view. Filar'a am. Antltu*. X OA. Fmma 14B. 

no*. 7 a, b, 8, B o-c Myrtamt otpAoItus, n. sp. (7a} Left Tilre c< yoans iodiTidB*!. 
Bcdooal. Cuba. X I.S. (7b) Exterior c4 mum ■pacuMo. X 8-S- (8) Interior of 
ri^t valve from aame locality. X 1.8. ((t«) Bight valve ot larger ladiTidiiBl Inm 
same locaUty. X 09. (06) Donal view of nine ^Msiman. X 0.0. («e) Lett 
valve of (ame ipeeiinaik. X 0.9. Page 140. 

Platb is. 

FiOB. 1 o, 6. ChuHu fpracan, n. ip. (la) Right valve ot tn>e. Antigiu. X IS- (lb). La(t 

valve of Mine apecuiMn. X 1-S. Page ISO. 
Flo. 2. PkaeoiiUt ^Btrt) ap. Ri^jit t«1v«. Croeua Bay. AnguUla. X 1.6. Page 14S. 
Ftaa. 3 a, b. PAocotdet (JtfiJihi) afl. P. kHUborohmt (Htalprin). (3a) RJ^t valre. " 

Cuba. X 1- (3b} Left Talve ot nme qMoimen. X 1. Page 149. 
Flo*. * a-e. Vtntrieardia glebota, a. ap. (4a) Interior of left vaiTe. ColwnUer Point, St. 

Bartholomew. X 1.9. (4b) Ventral view of eame ipedmen. X 1-6. (4c) Exterior 

ot aame epaoimen. X 1.5. Page 161. 

FLAK 16. 

Tim. 1 a-«. UoOynna rmigkam, n. ap. (la) Vfntial valve. St. Jnn Bay, St. Battliolo- 

mew. XI. (lb) Lateral view of aame apedmeo. XI. (Ic) Doreal view of •>»• 

apedman. X 1. Page 162. 
Fioo. 2a-c. Yimicardia vaueSiati, n. sp. (aa) Right valve of type. St. Bartiiokiatew. 

(2b) Anterior view ot aame apedmoi. X 1. (2c) Left valve o( ai 

X 1. Page 161. 

Fio. 3. V*n*riearJia ap. Fragment erf left valve. St. Bartholomew. X 1. Page 161. 
Fioa. 4 a, b. AiMeonti eaaarwu var. oiviBaiitt, a. var, (4a) Bight valve of type- Croeoa Bay, 

AngnOla. X 1. (4b) Left valre of aame ^aeimen. X 1. Page 160. 
Fiaa. £ a-e. ArmrM»ea doUt, d. ap. (5a) Lateral view. Neat Cohnnbiar Point, St. Baitholo- 
X S.33. (6b) Vestal view of aame apecimeo. X 3 J3. (6e) Donal view 
X 343. Page 162. 
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WEST INDIAN TERTIARY DECAPOD CRUSTACEANS. 

Bt Mart J. Rathbum. 
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WEST INDIAB TERTIARY DECAPOD CRUSTACEANS. 



r Mabt J. Rathbtin. 



Hitherto rery little has been published on West Indian Tertiary 
decapod crustaceans. Two species only have been described, both 
belonging to the genus Ranina and occurring at Trinidad. 

The material upon which this paper is based comprises (I) specimens 
obtained at Ai^uilla and St. Bartholtnnew by Dr. T. W. Vaughan; 
(2) a collection made about half a centiuy ago by Mr. W. M. Gftbb in 
Santo Domingo and now loaned by the Philadelphia Academy of 
Natural Sciences at the instance of Dr. H. A. Hlsbiy; (3) a collection 
made in the spring of 1916 by Dr. Carlotta J. Maury and party in 
Santo Domingo and transferred to the United States National Museum; 
and (4) the type specimen of Ranina porifera Woodward, probably 
from the upper Eocene, although described from the Oligocene of 
Trinidad, which forms luirt of the United States National Museum 
ctdlection. 

The exact location of the Gabb specimens is not known. Tb^ are 
undoubtedly from some point or points in the lower half of the valley 
of tiie Yaqui del Norte River, which is near the middle of the northern 
part of Haiti, that is, in Santo Domingo. Th^ were supposed to have 
come from the Oligocene s^es, but are now thought to be \owet 
Miocene. 

Dr. Maury's expedition attempted to cover the same ground as that 
visited by Gabb. Cnistaceans were found in two spots and of these 
only one species was taken also by Gabb. Aside from Petrockirus 
inequalie from the Amina River, the specimens came fnnn "Bluff No. 
3," which is near Cercado, on the Mao River, one of the southern 
tributaries of the Yaqui River. 

The bluff, according to Dr. Maury, is several hundred feet b^, but 
the specimens were all obtained fairly near the base, not more than 30 
to 50 feet above the river. The horijzon is thought by Dr. Vaughan to 
be lower Miocene, but may be upper Oligocene. The specimens were 
almost entirely fingers or other small fragments to many of which it is 
inadviaable to as^n even a generic name. 

No species is common to the Vaughan and Santo Domingo collec- 
tions, and the only genus represented in both is CaUianassa. On the 
other hand, CoUinedea dedivis has been foimd in Costa Rica as' well as 
Santo Domingo and is described in my bulletin on Panama fossils.' 

■Bull. U. S. Nat. MuB. No. 103. p. 1S2, pi. M, fi^. 1-3, 1918. 
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160 GEOLOGY AND PALEONTOLOGY OP THE WEST IND1E6. 

Two of the Santo Domingan species are thought to be the same as 
Recent species, viz, CaJappa flammea and Cydoes batrdii, the first 
also from the Pleifitocene of Panama, as noted in the above-men- 
tioned bxiUetin. 

LIST OF WEST INDIAN TERTIARY DECAPODA. 
FMiiiljr CragooidK, gea. md sp. tndet., Santo DcHiiiDgo, lower Miooene (Maury). 
Ftuni^ Eryooicbe, gen. and sp. indet., Santo Dominao, k>w«r Miocene (Mainy). 
CaJUanusa Miyiiltemih, n. ip., AngiiJlU, OligoeuK (VMiJuui). 

latidi^ita, n. tp., suto Domingo, lower Miooene (Msoiy). 

pelluoKk, s. ip., AnguJUa, OUeocene (Vaushaa). 

miooenica, n. ep., Smto Domrngt^probobly lower Miooene (Gabb). 



lUmina porjf era Woodward, Trinidad, p 
cuqtidata Guppy, Trinitted, ''lo 



y upper Eocoie. 



LyroduB faatigatus, n. sp.. AuguiUa, Oligooene (Vaughan). 
CUappa flammea (Herfast), Swoto DtHningo, lower Miooene (Maury). 
Cal^qtdla (T) ro., Saato Oominco, lower Miooene (Maury). 
Cycloea bairdii Stmtpaon, Santo D~' — ' - *" 



Soylla oovtata, n. ap., Saato Domingo, probabTy lower Miocene (Qabb). 
Fotunua gabbi, n. ap., Santo Domingo, lower Miocoie (Qabb and Maury). 



Callineetea, ap. indet., Stttto DcminKo, lower Miooene (Maury). 

PodMAthalmusdomingeiiBiB,n. ep.,B(Hit<i Domingo, probably lower Mioeow (Gabb). 

Zant&opaia faaittriomeottiB, n. ap., St. Bavtholomew, Eooene (Vaughan). 

Filunmna auboquua, n. ap., Santo Domingo, lower Miocene (Maury). 

AnheopihunnuB ouatua, gen. and ep. new, Btnto Domingo, probably lower Miooene (Oftbb) . 

PawMMUB, ap. hidet., Santo Domingo, lower Miooene (Maury). 

Family AmttiidK, gen. and sp. indet., Santo Doming lower Miocene (Mauiy). 

R»niii^niiigi»Mqni»Tifia, gan. and ap. new, Santo Dommp), probably lower Miocene (Gabb). 

PartheiM^ (Flatytambn^) obacura, n. ap., Santo DcMumao, lower Miooene (Haary). 

ParthMiope, ap. indet., Santo t>c»ningo, lower Miocene (Maun). 

Meaorhcea mauiyn, n. ap., Santo Dcnungo, lower Miooene (Maury). 
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NOTES ON THE GENERA REPRESENTED. 

The genus C(Uliarui88a} ranges from the Jurassic era to the present 
day and contains very numerous species, fossil^ and Recent, distributed 
in both hemi^heres. 

Petroekmuf occurs in the waters on both sides of tropical America, 
and in the upper Tertiary of Panama. 

Ranina* is known from more than a dozen species distributed from 
the Cretaceous to Recent, the fossil forms* ranging from centoal Europe 
to Japan, and occurring isolated in Trinidad. Only one species is now 
living and that is confined to the Indo-Pacific region. 

Lyreidiu^ has been found in the Tertiary of Piedmont, Italy. Of its 
Recent species, one (L. bairdit)^ inhabits deep water off the Atlantic 
and Gulf coasts of North America, while three others (L. tndeniatM,* 
L. elongalua,* and L. channeri^") represent the Indo-Pacific r^on, the 
latter inhabiting the Indian Ocean at a depth of 200 to 400 fathoms. 

Calappa^^ has a range from Eocene to Recent (Zittel). 

CalappeUa^ Rathbun is known from the Oligooene of Panama. 

Cydoes" up to now known only as Recent on botti sides of the Ameri- 
can continent, the Bennudas, and the Indo-Padfio. 

Pertephona^* hitherto recorded from the post-Tertiary of Celebes" 
(as Myra) and widely distributed in the warmer waters of the globe. 

ScyUa,^' a genus of swinuoing crabs, is known at the present time 
from one livii^ species only, which is widdy distributed throiighout 
the Indo-Pacific region. This species has also been found fossil on the 
coasts of Asia between the Red Sea and Japan, and in the Philippines; 
also in the island of Malta, at which place it is reported from the 
Oligocene or older Miocene. A second species, ;S. mu^Kni" occurs in 
the Miocene of Anjou. 

Portunua Weber^* ( = Neptunus de Haan"), a comprehensive genus, 
makes its appearance in the Eocene and is repreeented in the recent 
faima also by muuerous species in all temperate and tn^ical seas. 

I L«adi. EdiD. Enaya., vol. 7. p. 400, 1814. 

■8eeBAhiii,Moiuitaber. deutach. seol, GeMlt.. vol. 63, pp. 42-46. 1011. 

'BtimpwD. Froo. Aoad. Nat. Sci. Philnddphia. voL 10, p. 233 [71), ISSS. 

* Lmobi^ Byst. Anim. saiu Vert., p. ISe, 1801. 

' See Woodwaid, Quart. Jour. Geo). Soo. Loadon, vol. 22, p. S9l, 1666. 

* De HMin, Fftuiu Japon., Cniat.. p. 138, 1S41. 

> Smith, Proo. U. B. Nat. Mm., vol. 3, p. 420, 1S81. 

■ De Haan, Fauna Japcm., CrutL, p. 140, plate 35, Sg. 6, 1S41. 

* Mian, Froo. Zod. Soo. London, p. 46, 1879. 

" Wood-MaBon, Proc Aiiat. Soo. Bengal, Aug. ia8£ (inued Nov. 2, 188S), p. 104. 

" Weber, Nomendator entomoloEiouB, p. 92, 1795. 

" BuU. U. B. Nat. Mua. No. 103, p. 167, 1918. 

" De Haan, Fauna Japoa., Cnut., pp. 67 and 68, 1S37. 

*• Leach. ZooL Miso., voL 3. pp. 18 and 22, 1817. 

■■ De Man, Banunl. Geol. Raobs-Mua. Letden, aer. 1, vol. 7, p. 276, 1004. 

> Do Haan, Fauna Japon., Cruot., pp. 3 and 11, IS33. 

" A. Milofr-Edwardi. Ann. BcL Nat., ler. 4, vol. 14, p. 130, plate 3, Sc^ 3, 3a, 1661. 
" Nomenolator entomologicui, p. 93, 179fi. 
" Fauna Japon., CnuL, pp. 3 and 7, 1833. 
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CaUinedes,^ the gentia of our common edible blue crab, is abundant 
in America and West Africa, rarer in the Indo-Padfic, and has bem 
found foeul in the Vii^nia Miocene. 

Recent Podophthtdmu^ inhabit the Indo-Pacific re^on and <Hie of 
the two living specieB occurs also in the post-Tcatiary of Celebee and 
Java. Other foesil epeciea placed in this genuB have been later removed 
to different genera. 

Zanthopn^ is wholly a fossil gema and ctmtainB various speoee, 
beginning in the Cretaceous and distributed in Eurc^m and Brazil. 

Pilumniw* is a Recent genus containing about 150 species and 
flourishee in nearly all temperate and tropical waters. It has not 
before been reported as f oeul. 

The new genus ArchaopUumnut is a near relative of PCumnus. 

Panopeu^ is said to occur from the Cretaceous to the present day. 
It is the principal genus of the mud crabs of our coasts, and oocuis 
rarely in the eastena AtJantic. 

The genus Sandominf/ia is erected for a form allied to tiie fiddler 
crabs iUca^OeUmmus) which to-day have an almost w(Hid-wide 
distiibution, especially in warmer r^ons, and are also found fosnl in 
southern Asia. 

Parthenope* {= Limibrus'') is a genus widely distributed in the sea, 
and dates from the Eocene. 

Metorheea* is rare in middle America and has not b^ore been found 

fOBSU. 

NOTES ON THOSE FAMILIES REPRESENTED BY MATERIAL FOR 
WHICH IT IS IMPOSSIBLE TO DESIGNATE A GENUS. 

The Cragonidfe originate in the Jurassic and are very abundant to- 
day. The telson described below is characteristic of the family, but 
of no one genus known. 

The Eryonidfe are amoi^ the oldest decapods, going back to the 
Triassic. The West Indian e^)ecimen has the curious curved and bent 
form of the ischium of the large cheliped in that family. 

RELATIONS OF THE WEST INDIAN FAUNA. 

The greater number of the genera and families represented in the 
West Indian Tertiary fauna have to-day a wide disbibution, as also 
have the genera most closely akin to the new or purely fossil genera, as 
Calappella, ArchceopHumnits, Sandomingia, and Zanihopsis. A few 

< StimpmD, Ann. Lye N&t. HiiL New York, vol. 7. p. 220. ISea 
> LaiDsrck, Syst. Aaim. auu Vert., p. 1S2, 1801. 

* M'Coy, Ann. Mas. Nat. Hiit., ser. 3. vol. 4, p. 182, 1849. 

< Leach, Traiu. linn. Soo. London, vol. 11, pp. 300 and 321, 1816. 

* Malne-Edwanls, Hut. Nat. Cnut., vol. I, p. 403, 1S34. 

* Weber, NomeneUlor enlomolosicui, p. 92, 1795. 

' Leach, Tram. Linn. Soe. London, voL 11, pp. 308 and 310, 1816. 
■ StiinpM>n, Bull. Mtu. Cmnp. ZoU.. vol. 2, p. 136, 1871. 



hy Google 



1 



TBRTIAHT DECAPOD CRTTSTACBANS. lo3 

other genera are diBtinctively American, viz, Petrockinu, Panopeus 
(rarely eastern Atlantic), and Mewrhoea, Otherwise the West Indian 
foBsil decapods have a strong afiGmity with the present Indo-Pacific 
Eauna, as evidenced by Ranina, ScyUa (both Recent Indo-Pacific 
gmera but fossil in Europe), Podop/ttiioZmtw (wholly Indo>Pacific),and 
Lyreidus (typically and cWefly Indo-Pacific, partly western Atlantic, 
and fossil in Europe). Moreover, Porhmiu gabbi, deeoibed below, is 
related to recent Indo-Pacific species more than to those now living in 
the West Indies. 

DESCRIPTION OF IME MATERIAL 

Ofd«r DBCAPODA. 

Svbordv KATAimA. 

TribeCARIDES. 

Svftatu^ CRAOOHOIDA. 

Funitr CRAGOinD.S. 

0«oas and tf^daa IndetetmlnaUfl, 

(Plate 9, Figure 3.) 

Material. — ^The telson of a single specimen, from the Yaqui Valley 

at Cercado de Mao (Bluff 3), Santo Domingo; lower Miocene; C. J. 

Maury, collector; 1916. 

The following is a description of this specimen: 

Telson high, narrow, horizontal; tapering for its proximal half, then the 

sides paralld, tip broken ofT. On either side a deep groove running the 

whole lei^h; above, three ridges separated for the basM third by two deep 

grooves; not far from the base a fine gnwve b^ns on the medi&n ridge ana 

ifi continued nearly to the tip; it divides this ridge in two, each half further 

on muting with the submechan ridge of ita ude; on the outer side of each 

submediau ridge near its base there is a short ridge, partly visible in dorsal view. 

Below, the telson is broadly and deeply concave, the concavity narrowing 

along the middle. All the ridgea are smoothly rounded. 

Relaiionahip. — This specimen is not Teferable to any known genus, 
as, while the general appearance is that of a ciagonid, the grooves of 
the telson are much deeper than in any of the living forms. 

Svtranler HEPTANTU. 

Tritw PALUfURA. 

Si^Mfaini^ ERTOHIDBA. 

F«mi^ ERTOniDJI. 

0«ntu and ^«c1h ludoteniUnabls. 

(Plate 9, Figme 4.) 

Maierial. — A fragment, representing seemingly the greater part of 
the ischium of the right cheliped of the first pair, from the Yaqui 
Valley at Cercado de Mao (Bluff 3), Santo Domingo; lower Miocene; 
C. J. Maury, coUector; 1916. 
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Deatription. — ^This piece has the typical Eryonid form of the isdiium 
of the fiiBt cheliped, t^t is, it is much Sattened, distally widened, and 
proximally curved. While the segment is commonly unarmed, the 
foenl joint has a row of iir^ular and inmiovi^le spines along its innw 
mai^; it has also numerous scattered punctn arranged partially 
in lines. 

tribt AITOHURA. 

Sup w faml lr THALASSHnDEA. 

FunUy CALLIAITASSIDA. 

Omxm CAUJANASSA Uwdi, 1B14. 

C«IUiii«in ■agdHwitb, tunr ipodw. 

(Flftta 1, Figum 1 to 7.) 

Type heality. — ^Anguilla: Crocus Bay, southwestern shcoe; from 
lowest 10 to 15 feet of fossiliferous marls; Ai^illa formation; OUgocene 
series; T. W. Vaugjian, collector; March 7, 1914; 6965; L. I. 100 a 
(1914). 

Holotype. — One right manue and base of immovable finger. Cat. 
No. 166941, U. S. N. M. 

Additional material. — One right manus (paratype a) and a sqtaiate 
piece of a finger (paratype b) from southwestern ade of Crocus Bay, 
Anguilla; 30 to 60 feet above sea-level; Anguilla fOTmation; T. W. 
Vaughan, collector; March 4, 1914; 6966; L. I. 100 6 (1914). Cat. 
No. 166942, U. S. N. M. 

A right (paratype c) and a left maniis (patatype d) and a piece of a 
finger (paratype «), 3 specimois in all, from southweetem side c£ 
Crocus Bay, Anguilla; Anguilla fonnation; T. W. Vaughan, collector, 
March 1914; 6894; L. I. 100 (1914). Cat. No. 166943, U. S. N. M. 

The following is a description of the holotype: 

Tbe specimen is embedded in the rock so that the lower half of the outer 
Burface is exposed and a portion of tbe up^ margin. Length throu^ middle 
(tf palm, 18.6 mm., width at posterior third, 16 mm. Lower margin a thin, 
raised rim set o£F by a grooye. In^e and a little below the rim may be seen a 
row of rather laive aockete opening distally. The margin is sinuous, deepest 
near the prozinul third, whence it rounds conyexly upwards toward the wrist 
and forms a gently sinuous curve to the base of the fixed finger. Tbe surface 
of the palm is partially covered with blister granules, which are large just 
behind tbe finger and get smaller, lower, and fewer toward the proximal end; 
ihey are separated by a narrow, smooth area from a few granules on the 
distal margin along tbe cavity separating the fingets. Among the granulee 
there are a few punctfe or sockets of which 8 widely spaced ones fonn a row 
above the lower mai^in. The wiarginftl lim soon fades out on the finger; the 
upper border of the finger is edged with flattened granules. Tbe surface is 
chalky white. The white layer is broken off of the upper marginal portion of 
the palm ; the surface thus exposed is blunt and transversely rugose, and on the 
inner side just below the margin and 3.7 mm. from the distal end there is a 
curved tubercle, pointing forward; also in tbe same line a spine at tbe distal 
extremity. 

DigHiz^dbyCoOgle 
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llie following is a deecription of the patatypes: 

Paratype a, right manus, No. 6966. Thia is free from the matrix and is 
much worn and incomplete at the ends, width at posterior third, 17.4 mm. It 
agrees with the holotype aa far as the characters are preserved. The shape is 
similar, also the thin lower edge with a row of sockets just inside, the granula- 
tion of the lower part of the outer surface, and the single tubercle just below 
and witjiin the upper margin, and, in this instance, 5 mm. behind the distal end. 

Paratype b, nnger, No. 6966. Lacks the tip and proximal end and is 
embedded in rock with its concave surface uppermost. Chalky white. Cross- 
section triangulate. 

Paratypes c and d, ri^t and left manus. No. 6894. These specimens are 
too bruued to refer definitely to any species. They have the general shape of 
the holotype of C. anginUenns. The left manus has the thin lower and the 
thick rounded upper mai^, the latter vith the submarynal tubercle distal 
to the middle, but not so near the forward end as in the holotype: it lacks 
detula of granulation, eockets, etc. The right manus ia even less adequately 
preserved. 

Paratype e, finger, No. 6894. The distal portion of a finger embedded in 
rock, with convex siuface partly exposed, should probably be referred here. 
dUlanuH Utidifita, n«w tfedem. 
(I^ate 9, Figunt 10 &ad U.) 

Type locality.— The Yaqui Valley at Cercado de Mao (Bluff 3), 
Santo Dcouingo; lower Miocene; C. J. Maury, collector; 1916. 

Material. — A movable and an immovable finger of the left chela; 
the latter is the holotype. Cat. No. 324470, U. S. N. M. 

This species has granulation on the pidm at the base of t^e immov- 
able finger similar to that in C. an^aUensia (compare plate 1, fig. 1, 
with plate 9, fig. 11) ; the finger itaelf is, however, broader at base and 
is subtriangular, while the finger of anffumentis tapers very gradually 
at base. The inferior, marginal rim is continued further toward the 
tip in the Cercado specimen, while the upper edge is furnished near 
the base witii two shallow lobes which are lacking in anguiaensia. 
The dactylus has the same general shape in the two forms, but both 
specimens are too incomplete for close comparison. 

CilHiww pannddo, naw ^edm. 
(Hate 1, Flgurea 8 to 13.) 

Type locality. — Anguilla: Crocus Bay, from bluff on southwestern 
nde; uppermost horizon, 125 feet above sea-level; Anguilla formation; 
Oligocene seriee; T. W. Vaughan, collector; March 4, 1914; 6967; L. I. 
100 c (1914). One left movable finger (holotype) ; a portion of each of 
two i^t palms of voy different sizes (paratypes). 

Holotype and paratypes.— Cat. No. 166944, U. S. N. M. 

The following is a deecription of the holotype: 

The shape of the entire finger is shown, but the outer layer is ahuoet all 

lacking. Upper margin arched, tip acute and strongly bent down; lomr 

, mar^ straight except near the tip and at the proximal end, where it is hoi- 
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lowed out in a broad, shallow bidub. The general shf^ie is subcylindrical, dis- 
tally taperinKi but the lower edge (rf the outer surface is acute. There are a 
few scattered granules or small tubercles, but it ia impossible to tell how much 
Qiese a^ected the outer shell: on the outer surface above the lower edge there 
is a row of 4 distant granules; 4 near the proximal end of the upper surface, 
and 1 near the distal end; I on the inner surface behind the middJe. 
Length, 20.4 mm.; greatest width, 5.3 mm.; thickness, 4.1 mm. 

The two palnoB (paratypee) are too incomplete to show thdr propor- 
tioDB. The lower edge is thin, translucent (to which the specific name 
alludee), in the larger iq>ecimen (paratype a) sUgbtly sinuous, that », 
rounded up at the proxiinal end and bending down toward the fingras; 
bdow the true edge of the palm project the bases of sockets ranged in 
a row on the inner surface; there are about 17 of these sockets in the 
larger specimen. The cross-section at the base of the finger has the 
shape of a diamond very elongate below the angles (plate 1, fig. 10). 
CaOlanuu adoconka, BOW vodas. 
(Flftte 2, PiginsB 1 to 6.) 

Type locaiUy. — Lower half of the valley of the Yaqui del Ntate 
River, in the northern part of Santo Domingo, Hfuti; probably lower 
Miocene; W. M. Gabb, collector. 

Hololjfpe. — Left manus of lai^ cheliped. Cat. No. 2264, Mub. 
Phila. Acad. Nat. Sci. 

Measurements. — Length of manus measured fr<mi dmis between 
fingers, 21.2; width of manus near proximal end, 17.4; width of manus 
near distal end, 15.2; greatest thicknees of manus, 7 mm. 

The f blowing is a description of the left manxis of this species: 

The upper mar^ is strwgbt and at right angles to the proximal end, while 
the lower mai^ is sli^tly convex and oblique, beins tncluted upward toward 
tite distal end and inward toward the proximal end. Outer surface very convex 
from top to bottom, but from end to end flat in the middle and bent inward at 
tiiie ends. On the outer surface are 3 large pits far apart in a line below the 
middle; the pita increase in size distally, the lai^t one being near the articu- 
lation of the dafitylus; one pit higher up and midway of the length of the seg- 
ment. Upper margin subacute in iia proximal two-thirds; lower margin 
broken away. Inner siAface uneven, concave in the lower distal portion: 
surface covered with small pits, visible without a lena, scan^ near the distal 
end. Here there is a transverBe curved hne (concave forward) of 8 granulee, 
just below the middle; the margin overlapping the dact^uB is bordraed wiUi 
15 tuberculiform teeth, the lowermost of which is the largest and mudi swdlen 
and lies below the dactylus. Ten similar small teeth are visible on the distal 
end of the outer surface. Near the upper edge are 2 rows of la^e pits; one 
row consists of 5 pits and ia wholly on the inner surface, bending downward 
dist^y; the other row shows 3 pits in a straight line which is slij^tiy oblique. 

RelaUonshipa. — ^From C. angwXlensix this species differs in the 
amooth (n<ni-granulate) surface of the manus; from C. peil-ueida in the 
etraighter (viewed from bdow only) lower edge of Ute t 
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Sspnfunilj PAGURIDEA. 

rimilT PAGURIDf. 

0«iiu and q^odM iiulcteniiluble. 

(Plate 9, FiguicB 6 and 7.) 

Material. — Dactylus of left cheliped, from the Yaqui Vall^ at 
Cercado de Mao (Bluff 3), Santo Domingo; lower Miocene; C. J. 
Maury, collector; 1916. 

Description. — ^The upper surface of the dactylus is rounded from side to 
dde, while the lower siuf ace is narrower and Sat and the inner surface oblique 
and sinuous (from end to end), the two surfaces separated by a line of tuber- 
cles. Upper surface covered with unequal gramdee, except near the pre* 
bensile edge; thick outer edge also eraoidate; a few granidee on fiat surface; 
obhque swface smooth. Eight preaensile teeth with brown tips; a shallow 
sinus near proximal end of mai^pn. Tip of finger broken off, but there is do 
evidence tlmt the fii^^r is excavated at the tip. 

While this is a left dactylus, it is not clear whether it beloi^ to a 
major or a minor cheliped. 

0«ntw PBTROCHIRUS SdnipMii, 1858. 

Pvtndiirtis Ineqnalia, n«w ^echw. 

(Plate 6, Fisum 13 to 16.) 

Type locality. — ^The Amina Riv^, Yaqui Valley, Santo Domit^; 
low«r Miocene; C. J. Maury, collector; May 22, 1916. 

Material. — ^A pair of chdte partially embedded. Cat. No. 324467, 
17. S. N. M. 

Description. — ^The proximal end of both pobns is lacking. The chehe are 
veiy unequal, a similar cross-section of the palm of each showing that the 
width of the palm is two-thirds as great in the smaller as in the larger chela, 
while the inequality in the thickness of the two may be even more. Fingen 
of lane chela broad at base, tapering gradually toward the tips, excepting 
that the dactylus has on its outer margin a sinus distad of the middle ; measured 
(m the piehensile edge, the dactylus is over twice as long as baaal width, 
while the immovable finger is less than twice as long as basal width. The 
tip of the dactylus folds under the immovable finger and is apparently not so 
long. Fingers blunt-pointed. Most of the tubercles of the fingers are broken 
<k[, leaving the tessellated background formed by their crowded, many^dded 
bases. Tm tubercles which remain, especially those on the underside of the 
pahn, trend slightly distad, each surrounded anteriorly by a few small tuber- 
cles, and the Ifu^r ones separated from one another by tubercles of medium 
use. Tubercles conical, tip subacute, defined by a line from the basal portion 
and easily broken off. 

The fingers of the small chela as they stand scarcely reach beyond the 
proximal third of the lai^ dactylus, but the ohels may not be in their true 
relative position. The tubercles are similar to, but lower than, those of the 
lat^r chela. 

Aelotunwhtps. — ^This spedes has a smaller left chela than ai^ Petro- 
ehints yet d^cribed. The fingers of the right chela are exceptionally 
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long. In its omamoitation it is neareBt P. caHfomierms Bouvier^ 
(Lower California to Ecuador), but in that speciee the tubercles have 
broadly rounded knobs at the sununit, instead of pointed tips as in 
P. inegtudis. 

Trib« BRACHTDRA. 

SnbttOM OXTSTOHATA. 

Punilr KAHnilDf. 

0«inM RAHIHA Lunaick, iSoi. 

MwiHia ponfini woodwvd* 



Type localiiy. — ^Trinidad; San Feniando beds; geologic age not 
positively known, probably upper Eocene. 
Holotype. — Carapace without appendages. Cat. No. 115405, U. S. N. M. 



Type bcoIitj/.^Trinidad ; Machipur, near Montaerrat, in tibe Ti 
district; "lower Miocene". 

Omos LTSBIDUS d« Ham, 1841. 

Lyi^ni tuttcatni, iww ^edat. 

(Ftete 3, Figure 1.) 

Type locality. — Anguilla: Ctocub Bay, southwestern side; 30 to 50 
feet above eea-Ievel; Anguilla formation; Oligocene series; T. W. 
Vaughan, coUector; March 4, 1914; 6966; L. 1. 100 b (1914). 

Holotype.— Orpvia joint of left cbeliped. Cat. No. 166940, TT. S. N. M. 

The followii^ is a description of this species: 

The carpus is euboblong, about 11.6 mm. long bjr 5.6 nun. wide. The 
surface is croased transversely by fine rugm. A blunt ndge runs longitudinally 
throuc^ the middle, following the axia of the segment, that is, slightly curved, 
the concavity of the curve facing the left or outer side; ttus ndge is inter- 
rupted at its distal end by a tubercle. On the inner mai^ at about its middle 
there is a slender, curved spine standing well out from the s^ment; further 
back at about the posterior fourth there is a amaller spine, broken off at its 
base. Near the posterior end of the left aide of the dorsal surface there is a 
tubercle, or, it may be, a spine, the top being broken off. It is difficult to say 
anything further of the details, as the trmrgin is considerably obacuied: the 
segment appears to be strongly produced at its inner distal angle, and the 
adjacent inner mai^ shows a small tooth. 

Other species of the genus. — Crema* has described a Lyreidtts, L 
paroruB, from the Tertiary of Piedmont. He had, however, no part of 
the chf^peds. 
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Of recent epecnee of Lyreidus, one, L. bairdU Smith' has been found 
in deep water off the Atlantic and Gulf eoaeto of the United States. 
Its oaipus is less elongate and lacks the longitudinal ridge present in 
OUT fossil form; the principal ^ine of the inner mai^ is also further 
forward. 

Familr CALAPPIDf. 

0«nn> CHLkPPk Tetwr, 1795. 

CilappK flammMi (HeiM). 



Material. — ^Three dactyls of right or major chelie; also a specimen 
showing the proximal ludf of both fingers of the right chela and their 
attachment to each other. Frofti the Yaqui Valley at Cercado de Mao 
(Bluff 3), Santo Domingo; lower Miocene; C. J. Maury, collector; 1916. 

Range. — Recent specimens rangfi from North Carolina, or occasion- 
ally ffurtiiO' north, to Colombia and Venezuda; also at Bermudas and 
Cape of Good Hope. Fossil fingers have been taken in the Pleistocoie 
of Panama. 

G«ons CALAPraUA Kaftbtm, 1918. 
Calvpells (?), ipedM. 
(Plate 0, Figure 12.) 

Material. — A piece (rf the right manus and 4 loose spines, frcmi the 
Yaqui Valley at Cercado de Mao (Bluff 3), Santo Doroii^o; lower 
Miocene; C. J. Maury, collector; 1916. 

The following is a description of Gaa species: 

The specimen figured is s fragment showing a portion of the outer and of the 
under surface broken from the middle of the right manus of a species allied to 
CtUappa. The specimen is rather closely gnuiulated except above, and beaiB 
two tubercles, tl^ larger and more distad conical, the snu^er one more obtuse 
at end. Four stng^, elongate-conical, slightly curved spines, from 3 to 4.5 
mm. long, are thought to belong to the same species; two of the spines belong 
at an articulation, probably at the lower distal angle of the merus of iba 
chelipeds (right and left); another spine appears to have come from the 
proxmial end of tlie manus. 

Relaiumship. — ^The gexam Calappetia was erected for a species from 
the Oligocene of Panama. Tlie type specimen shows only the carapace, 
which is armed with eloi^te, curved spines. On account of the spines 
the Santo Domingan fragments are referred tentatively to the same 
genus. 

Grans CTCLOBS d« Hun, 1837. 
CycloM bairdii Stlmpaon. 
OTate 9, Figure 8.) 
Cveloii bairdii BtdmpMiii. Ann. Ityo. Nat. Hirt. New Yoi^ vd. 7, p. 237, ISW. 

Matmai. — ^The lower distal portion of the outer surface of the left 
or secondary manus, with propodal finger. So far as can be judged 

> Pnw. U. 8. Nat. Miu., vol. 8. p. 420. 1880. 1 ii 11 LiOOqIc 



170 OEOLOQT AND FJXEONTOLOGT OF THB WEST INDIES. 

from this small fragmrait, it is the same ae Receat spedmeDa. Firam 
the Yaqui Valley &t Cereado de Mao (Bhiff 3), Santo Domingo; lower 
Miocene; C. J. Maury, collector; 1916. 

Rani/e. — ^Recent speciinenB range from B»hftm»a and vest Florida 
to the West Indies; also C^>e St. Lucas, Lower Califcania, to Panama. 

Familj LXUCOSHDJB. 

0«n» PER8BPH0HA LMdl, 1817- 

Pwijtoa* twpun ctrt i , ■— « p«dw. 

(Pbl« 9, Vigm S.) 

Type IocaI%.— The Yaqui Valley at Cercado de Mao (Bluff 3), 

Santo Dfflningo; lower Miocene; C. J. Mauiy, collector; 1916. 

Material. — ^About 30 ann-jointa, mostiy incomplete. One of the 
beet is made the holotype (Cat. No. 324425, U. S. N. M.). 

BelaHonehips. — In ^lape these spedmens i^iproach the conre^MHid- 
ing s^ments of P. punctata (Linnieus)^ but the granules are much 
more niunerous and crowded than in punctata, resembling mate tiioee 
of P. Unimeendi (Rathbuu),* from the weet coast of tropical Ajneaica. 

SoMdba BBACHTGNATHA. 
Sup wf m fly BRACHYKHTHCHA. 

Funitr POKTVHIDA. 

Oww SCYLLA d» Hum, 1833. 

S^ylla cortrta, turn iptd w . 

(Flatcfl 4 and 6; Pbto 9, tigant 3 to 6.) 

Type tocaiUy. — Lower half of the valley of the Yaqui dd Norte 
River, in the northern part of Santo Domingo, Haiti; probably lower 
Miocraie; W. M. Gabb, collector. 

Holotype.— Mile. Cat. No. 2267, Mua. Phila. Acad. Nat. Sci. 

Meaturementt. — Length of carapace (approx.) 82 mm.; width of 
carapace 128 mm.; lengtii of propodus of larger ch^ped, above, 42 
mm.; below (approx.) Ill mm.; height of same 41.3 mm. 

DeacripHon. — Regions of carapace separated by veiy shallow depreflsions; 
no evid^ce of transverse, ^-aniuate rif^es^ the outer layer ot shell is almost 
entirely lacking. The margin of the front is embedded in the matrix. Iimer 
edge cA orbit raised, m a r gi n ate; outer tooth lai^, ite outer margiu oblique but 
almost longitudinal. The antero-lateral teeth are probably 9 and are alter- 
nately large and small, at least the sixth and the ei^th are small, the second 
and the fourth are not visible. The teeth are curvra forward at the end; the 
third, fifth, seventh, and ninth teeth dim nish in basal width in the order 
named. 

Chelipeda very strong, unequal. Three spines are visible on the inner or 
anterior margin of the merus beyond the edge of the carapace; the moet distal 
one is stoong, conical, sharp; the most proximal one is smaller and more 



> Syat. Nat., ed, 10. vol. I, p. 830, 17M (part). 

■ Jftra ImBiutadi BalhbuD, Proa. U. 8. Nat. Mua., vol. Ifl, p. 360, ISW. 
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Blender; no Bpine visible on outer or poaterior margin, but there is a transverse 
depression, which may indicate a tooth further down, in the matrix. The 
earpua is short and squarish; spine not visible. The propodus has a very con- 
vex lower mnrgin; the manus is costate, having 3 blunt costie on- the outer 
surface ; the middle one is the most prominent, straight, and directed toward 
the middle of the interdigital sinus, but stops short of it; the upper oosta 
begins at the tooth at the articulation with the carpus, is slightly concave 
upward, and ends in a distally projecting lobe just above a large protuberance 
at the lat«-al articulation wiUi the dactylus : the lower eosta b^iins proximally 
near the middle costa, from which it graduuly diverges and fades out near thie 
middle of the immovable finger. A spine on inner surface near distal end, at 
least in major chela. On eit£er aide of the manuB at its articulation with the 
dactylus there is a lu^, smooth, rounded protuberance, which is bounded 
proxmially by a deep, narrow furrow; below this protuberance and distal to it 
there is, on tiie outer surface at least, a thick, subacute lobe, overlapping the 
dactylus. The prehensile teeth are very unequal, smoothly rounded, dark- 
colored ; in the larger chela the basal tooth of the dactylus is very lai^ and 
directed obliquely backward, and the fingers gape moderately. 

Only the basal half of the first 3 ambulatory legs is present. The 
sternum and abdomen are vimble, the latter being oblong-triangular 
and unusually wide for a male; the tJurd, fourth, and fifth segments 
are fused; ike sixth has rapidly convei^g sides; the seventh is wider 
than long. 

PoToiype. — Poititm of a right chdiped, comprising the carpiis, 
manus, and a small basal piece of each finger. Cat. No. 2258, Mus. 
Phila. Acad. Nat. Sci. 

MeasuremenU. — Length of maniis above, excludii^ spine, 33 mm., 
length at middle of outw surface 44 mm., height of manus to base of 
superior spine 34 mm. 

The following is a description of the paratype: 

This cbeliped shows some features better than the holotype. The carpus 
has 4 nearly equal sides; the inner spine is visible, though broken off near ita 
base; also a cross-section of a OnoaUer spine at the distal outer angle which is 
broken oS quite at the base; there is a longitudinal obtuse ridge on the proxi- 
mal half of the s^ntent terminating bluntly not far from the middle; if con- 
tinued, it would cross the distal upper angle. 

The manus is much flattened on the inside. At the distal end of the inner 
upper mai^ there is a spine pointing distad and a little upward and inward; 
its tip is broken off. Costte of outer surface much lower and flatter than in 
tite holotype; the upper costa fades out altogether proximally. The large 
lobe at the articulation with the dactylus is broken away, but the lobe below 
it is Uu^ and projects distally well over the dactylus. On the inner surface 
of the manus, half-way up and at one-fifth the distance behind the distal end, 
there is a slender spine (with tip broken off) [Minting inward and slightly 
distad. A similar spine has been partially uncovered on the major chela of 
the holotype. The dactylus has one lai^, low, dark-colored molariform 
prebend tooth at ite base (which shows &at the ehehped is the minor one 
of the pair), and on the inner ade a small cresoentic, blackish, articulating 
Imob. The corresponding protuberance on \ha manus has been broken off. 
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RelaiUmshipt. — ^This species differs, it will be seen, frran typical 
8q/lla by having the hutds coBtate. One sees in Sq/Ua serrata^ tiw 
vestige oS a costa in the same place where the middle costa enda disiAl^ 
in 8. costata. In other respects this ifi a true ScyUa, as shown by the 
smooth carapace with 9 latearal teeth, the posterior of which is not 
elongate, and by tiie massive chelipeds. The lait^ distal protuber- 
ances on the outer and inner surfaces of the hand are similar to thoae 

of aerrata. 

Gmiiu PORTCIfnS WatMT, 1795. 

Poctustw puibij nflw ^ocuSi 
(Pkte 3, Figures 2 to 7; Fl&te 6, Figurea 1 aod 2.) 

Type localHy. — Loweo' half of the valley of the Yaqui dd Norte 
River, in the northern part oi Santo Domingo, Haiti; probably lower 
Miocene; W. M. Gabb, collector. 

Folo^.— Female. Cat. No. 2256, Mus. Phila. Acad. Nat. ScL 

MeantremerUs. — Length of carapace, median, 45 mm., width of 
carapace in front of lateral spines 76 mm., width between outer angles 
of orbits 43 mm., length of manus above, 26.3 mm., distal h^ght of 
manus 22.2 mm. 

The following is a description of Uiis species: 

The carapace of the holotype is brokeD in the middle, whence a crack extends 
to the left mai^^ between the fourth aod fifth teeth; the large later^ sfunes an 
both broken off at their base. Carapace very convex; the two aieolee at the 
inner angle of the branchial region are strongly marked. The granules, which 
are lai^^ and numerous on the more elevated portions, are scanty toward the 
second to fifth lateral teeth, indusive, and along the po8tero4ateral matins, 
aod are very small and flat behind the front and on the intestinal region. The 
anterior of the gastric ridges can be made out and ia very urr^;ular, the 
posterior ridge is obscured by the break. The foiu* frontal teeth are sub- 
triaogular, bluot, thoae of the middle pair wider than those of the out6r pair, 
aod definitely more advanced ; median sious V-ahaped, lateral siouses U-shi^)ed. 
The lateral teeth of the carapace (to be seen beat on the left side) i^pear 
conical in doraal view, their aidea being straight; tips all broken off. Base of 
lateral spine granulate and lacking an axial line of graoulee. 

The n^t chela is the ooty one remaining; its manus has the four custtanaiy 
longitudmal rid^ on the outer surface, but these are so brokra away that 
one can not tell if they are granulate; the distal extremity of the second ridge 
(countmg from the top) is smooth and punctate. The dev^opment of the 
double lobe at the outer articulation with the daotylus indicate that this is 
the larger of the two chelipeds. The fingers are covered with such a fine 
granul^oo as to be smooth to the naked eye, and have a triangular ^pe 
between them; the molarifonn teeth are unequal and dark-colored; the end 
of the fixed finger has the same dark color; the tenoinal fourth of the daotylua 
is missing. 

The female abdomen is very broad, as in adult Porfunu«; there is ablunt trans- 
verse ridge on the middle huf of the fourth and fifth segments; outlines not 
well showi^ but the sides of the sixth segment coovei^ gradu^y. 

> 8e« Alcock, Jour. AsUt. Boo. BeosBl, yoL 68, p. 27, 18W. 
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Paratypet. — (a) A male taken at the type locality, much lai^er than the 
holotype. It lacks ohelipeds. The lateral teeth of the car^iaoe are narrower 
than in the smaller specimeD, their sides somewhat concave. A curved 
transverse line of grantdes is seen on the branchial regions leading toward the 
lateral spine. Enough of the abdomen is exposed to s^ow the sex and generic 
relation. Cat. No. 2566, Mus. Phila. Acad. Nat. Sci. 

(b) A right chela, also from the type locality; the fixed finger is broken off 
not far from the base, the dactylus near its middle. Resembles in shape the 
chela of the holotype, but is much larger, having a TnATrimum he^t of 32 mm. 
No other difference is apparent, excepting the slightly greater height of the 
middle intercostal space of the outer surface. The lobe at the distal end of 
this space is broken off. Cat. No. 2254, Mus. Phila. Acad. Nat. Sci. 

AdditiUmal maierial. — A dactylua of left cheliped, from the Yaqui 
Valley at Cercado de Mao (Bluff 3), Santo Domingo; lower Miocene; 
C. J. Maury, collector; 1916. This finger is of much smaller size (about 
16 mm. loi^) than those of the holotype and paratype (&) ; its groovee 
are more strongly marked, the deepest grooves being one on the upper 
half of the outer surface and one on the lower half of the inner surface; 
a short, shallow groove is at the proximal end of the lower half of the 
outer surface. (See plate 3, figs. 6 and 7.) 

Rdaiumshvpa. — ^Although the genus Poriunaa {=Neptunu» of 
authors) is represented in the West Indian r^on by several H«cent 
tq}ecies of moderate size, our Tertiary species su^eets none of them, 
but is allied to the large Indo-Pacific species. It resembles especially 
P. ■pelagicuj^ in the configuration of the carapace and the Eihape 
of the femfde chela and abdomen; it differs from ■pelagicua in lacking 
the posterior of the transverse granulate gastric ridf^, in the chela 
not being quite so deep at the base of the fixed finger, and in the sixth 
B^ment of the abdomen in both sexes having less rapidly convergent 
rides. The abdomen of the male in gabhi is nearest that of P. trUxiber- 
cutoft«,* the sides of the coalesced (third to fifth) segment beii^ even 
less convergent than in that species. 

While the fossil species, owing to its wide male abdomen and feeble 
dorsal ridges, is a true Porfunus, it has some features which link it 
with the genus Callinectes; e. g., the four median frontal teeth are 
related to those of C. hocourii^ in hocourti the outer frontal teeth are 
larger than the inner, and are about as advanced or even more so; 
while in galM the inner teeth are larger and more advanced. The 
latoal teeth also resemble those of hocourti much more than they do 
any of the Portunus species. 

Portonns tennis, saw ^edes. 
(Plate 7, Figure 7.) 

Type locality.— The Yaqui Valley at Cercado de Mao (Bluff 3), 
Santo Domii^o; lower Miocene; C. J. Maury, collector; 1916. 



. . .._i, 8y«t. Nat., td. 10, toL I, p. 626, I7J». 

*Ntjitunvt irilubtrailatui Mien, Ann. Mag. Nat. Hist., Bar. 4, vol. 17, p. 221, 1876. 
* A. MIlne-Edwanl*, Cnut lUs. Mex., p. 226, 187B. 
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MatervU. — ^Two immovEble fingers, both <A the right nde. Hw 
larger is holotype. Cat. No. 324478, U. S. N. M. 

Description. — Finger alender, exoept at the baae; grooves 6, 2 outakle, 2 
insidcj 1 below; all are deep exoept the upper one on uie outside; interrening 
ridges blunt, with a narrow longitudinal strip of aquamifOTm granules alopg 
the middle. Prehensile teeth uneven, the targe teeth as a rule alternating with 
2 or 3 small ones. 

Relatumskip. — ^This finger lesemblee that of P. spintcarpiw,' except in 
shape, as in the lattw it widens r^uUrly from the tip to ihe palmar 
end. 

Porttmoc, indatvndaable tpwivt. 

Material. — Two fingers incomplete, one a right majctt* dactylus, the 
otho" laiger and probab^ also a dactyliis; if so, from the Wt side. 
From the Yaqui Valley at Cercado dte Mao (Bluff 3), Santo Dtoningo; 
lower Miocene; G. J. Maury, collected; 1016. 

Z>«Mnpft(m.-^The ri^t finger has 3 deep grooves, 2 outode, not far apart, 
and I inside; in addition there is a very shsUow groove juat above the teeth, 
both inside and out. 

The left finger has the sante number of grooves, the middle one of the outer 
surface fading out diBtiUly,aDd the grooves near the teeth ahnost imperceptible. 

In both fingers there is a line of puncts but no furrow on the uf^r margin. 

G«Diu CAIXUIBCTSS Stin^Ha, i860. 

C«Uiii«ctM dftdhjs'lUthbBn. 

(Phta B, Fisum 1 ud 2.) 

CaOintelet Otditit RathbuD. Bull U. S. Nut. Utu. No. 103, p. 162, plftt* 60. Bfs. 1-S, ISIS. 
(Type locality, Miooene of Banana Riw, Corta Rioa; type. Cat. No. 324263; 
U. 8. N. M.) 

MaUrial. — Seven fingaa, mostly with the proximal end broken off, 
as follows: 2 right dactyls, 2 left dactyls, 2 right immovable fingos, 
1 left immovable finger. From the Yaqui Valley at Cercado de Mao 
(Bluff 3), Santo Domingo; lower Miocene; C. J. Maury, collector; 1916. 

The following is a description of these specimens: 

The dactyli have a deep groove above the middle both outside and inside 
and a shallower groove on both sides a Uttle way from the teeth; above there 
is an impressed hne of numerous puncts. 

The holotype, which is the sole type, lacks a dactylus and its pro- 
podal finger is much larger than any of the Yaqui specimens, but 
allowing for size, the specimens from the two places agree. 



Maierial. — A piece of a left dactylus or movable finger, wit^ both 
ends broken off. From the Yaqui Valley at Cercado de Mao (Bluff 3), 
Santo Domingo; lower Miocene; C. J. Maury, collector; 1916. 

I Achdout iptttfeorpM SUmpaoa. Bull. Mus. Comp. ZoOL, toL 3, p. 14S, 1871. 
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The following ia a description of this species: 

The dactyluB has tbe characteristic grooving common to small spedmens 
of moet of the Recent species of CaUinecUs. Further than the genus it ia 
impossible to identify the specijoen. The grooves are as follows: 3 outside, 
about equally spaced, and the lowest very shallow; 1 above, fading out dis- 
taily, but the punctfB are continued; 3 inside, the upper groove very short, 
proximal, the middle one deep. 



G«iit» PODOPHTHAI.HUS I 

Podopbthalmui domincanaU, now ^«cIm. 
(lUte 2, Figurea 7 Mid 8.) 

Type loealiiy. — Lower half of the valley of the Yaqui del Norte 
Biver, in the northwn part of Santo Draoingo, Haiti; probably lowor 
Miocene; W. M. Gabb, collector. 

Hohtype.—Ca.t. No. 2265, Mus. Phila. Acad. Nat. Sci. 

MeaguremenU. — Length of carapace exclusive of rostrum 38.3 nun.; 
length including Tostnun 42.4 mm.; width between tips of out^ spines 
of orbits 66 mm. ; width between tips of spines at middle of carapace 
72.2 mm.; approximate length of propodus of chellped 62 mm.; distal 
height of manua exclusive of spine 24 mm. ; length of dactylus measured 
from extanal articulation with manus 40.2 mm. 

The following is a description of this species: 

Cvapace transvereely oblong, armed with a strong ^ine at the antero- 
lateral angle or outer angle of the orbit and a shorter spine at the lateral anrie 
of the carapace, from which a transverse ridge bearing a single line of granules 
extends inward across one-third of the carapace; a blunt transverse ridge 
across the gastric region, and a rounded elevation on the inner part of the 
branchial region; su^ace granulate except near the posterior and postero- 
lateral mai^s and a narrow strip behind the anterior margin and occupying 
half the width of the carapace. The margins, so f ar aa visible, have a single 
line of granules; the anterior margin, exclusive of the T-«haped front is strai^t 
and transverse for more than half the width of the carapace; it then curves 
rapidly backward, forming a deep sinus within the antero-lateral spine and is 
interrupted by a slight notch at the inner end of the sinus; the antero-lateral 
spine projects forward and very little outward and is less advanced than the 
anterior margin; the lateral spine projects obliquely outward and forward; the 
mai^ between the spines is embedded in the matrix. Frontal projection 
T-shaped, limits of the cross-piece ill-defined. The long eyes characteristic 
of tbe genus are not exposed in the unique specimen. 

Chehpeds slightly unequal. Their brevity would seem to indicate that the 
specimen is a female. The distal half or more of the menis is lacking; there 
appear to be granules on the margins and also in longitudinal bands; on the 
anterior or inner margin there is an erect compressed spine which, when the 
merus is horizontally placed, is situated close to the end of the antero-lateral 
spine of the carapace. Of the carpus only the long inner spine shows on the 
left side {fig. 7) ; it ia transversely placed when the chellped is flexed and is 
convex above with the point turned downward. The chehs are Battened 
externally and the outer shell, so far as preserved, is smooth, excepting on the 
obliquely longitudinal ridge, which leads from the distal articulating condyle, 
and on tbe upper margin of the dactylus and the lower part of tbe inner sur- 
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t&ce of the palm. There is the base only of a good-eized spine at terminal end 
of upper margin of manus. On the outer face of the dactylus at the articula- 
tioQ there is a small, black, homy, outstanding knob. Prehensile edges of 
fingers furnished with very unequal, stout, rounded teeth with dark brown, 
homy cape. Tips of fingers acute. 

Rekttionships. — ^The carapace of this species is considerably like that 
of P. vigil (Fabricius),' which to-di^ inhabits the East Indian regi<Hi 
and is found also in the poet-Tertiary of Celebes, but in the latter ihe . 
anterior margin is arched, the ant^t>-lateral spine projects strongly 
udeways, and the chehe are not ^eternally Sattened. The smooth, 
flattened fingers of P. domingensis are suggestive of Euphylax domi,* 
the podophthatmid which inhabits the west coast of tropical America. 
I have placed the new spedes in Podophihaimus rather than in Euphy- 
lax, by reason of the shape and distinct areolation of the carapace and 
the stivng lateral spines. 

Pamllj ZAIITHID.S. 
0«>ms ZAHTHOPSIS IFCor, 1849- 



(Plate 8, Figan 3.) 

Material. — R^preeented by a single carapace, the mar^ of ^^ch 
is largely incomplete. 

Ho1otype.—C&t No. 166945, U. S. N. M. 

Type locality. — St. Bartholomew: Orient Pdnt; piclced up at base, 
but probably from limestone at top, of the section; Eocene; T. W. 
Vaughan, coUector; February 21, 1914; 6915; L. I. 72 (c) (1914). 

The foUowii^ is a description of this species: 

Carapace approximately one-fifth wider than long, posterior half fairly 
level, anterior half curving strongly downward toward the front and antero- 
lateral msTgias. Meaogastric, protogastric, and cardiac regions well delimited. 
The mesc^astric region becomes suddenly wide behind the narrow anterior 
part; this broad posterior penta^nal portion is elevated and smoothly 
rounded ; on each protogastnc region there is s pair of tubercles forming a 
transverse line of 4; in front of we inner tubercle of each pair, but a littJe 
further from the median line, tbcu-e is another tubercle; the cardiac region is 
covered by an elevation smaller than that on the mesogastric region but 
similar, that is, its anterior slope is shorter and steeper than its posterior. 
The most conspicuous elevation is that on the branchial region at the widest 
part of the carapace; it consists of two large transverse tubercles placed one 
directly behind the other, or rather resembles a single elevation deeply 
bisected transversely; there is a low swelling on the branchial region opposite 
the gastro-cardiac suture. So far as can be made out, the antero-lateral 
margin is miarmed. Postero-lateral marginH strongly convei^ent. Along 
these margins just behind the lateral angle there is a curved row of 3 upstand- 
ing tubercles; further back there is a lower, smaller tubercle, and between 
it and the posterior of the large tubercles there is still another, but minute, 
tubercle. 

1 Portaau* tiffU Ft-bntivM, Botom. Syst.. Su^.. p. 363, I7B8. PodopMAoImui liftl Leaoh, ZooL 

MiM., Tol. 2. p. 149, p^kM 118, 181B. 
*Btimp«OD, AuD. Ij'e. Nat. Biat. K. Y., vol. 7. p. 226, plaU 6, fig. G, ISW. 
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The width acroas front and orbits ie about two-fifths of the entire width of 
the carapace. The orbit is narrow, about one-third as wide as the front and 
IB probably subcircular. Only the upper margin of the left orbit remains and 
its characters are obscured by cracks m the carapace. Edge of front lacking. 

Of the various species of Zanthopsia described, this one most resem- 
bles Z. Uachii (Desmarest),' which also is very uneven. The nodules, 
however, are very difTerently di^Hised in the two forms. The mai^in&l 
tubercles are antax>-lateral in Uachii and postero-lateral in bartolo- 
nuBensia. 

Genns PILUHNUS L«ach, 1815. 

PUmnDiis anbequns, n«v sp«d«t. 

(Plate 9, Figure 9.) 

Type localiiy.— The Yaqui Valley at Cercado de Mao (Bluff 3), 
Santo Domingo; lower Miocene; C. J. Maury, collector; 1916. 

MaleritU. — ^Dadylus of right and major ch^ped. Cat. No. 324484, 
V. S. N. M. 

The following is a description of this species: 

A dactyluB of small size, dark-colored, stout, strongly curved, with about 
5 lines of punctce, and above at the proximal end 4 granules. Prehensile teeth 
few (4 lan^e and 1 small), shallow, aubtriangular. A common type of dactylus 
among the numerous recent species of Pilvmnus; the basal granules or sinnules 
are, however, usually more numerous. 

ARCHAOPILUHinJS, now gtam. 

The foUowipg is a description of this genus: 

Near PiZumnua.* Carapace subquadrilateral, the penultimate tooth of the 
Bide margina most prominent; surface rough and deeply sculptured, posteriorly 
aa well as anteriorly. Front bilobed, lobes concave, their outer angle pro- 
duced but not dentiform. Orbit and basiU antennal segment as in PUumnus. 
Chehpeds stout, rough, unequal; filers elongate, deSexed. 

Tlus tseaoB ie distinguished from Ptlumnua chiefly by the fingers, 
which are long instead of short and stout; by the posterior part of liie 
carapace being deeply sculptured, which is usmJly not the case in 
PUumnus; and by the outer angle of the front not being s^>arated from 
the remainder of the front. 

JathmopOmBma tmiMtoB, n*w ipedM. 
(Plate fl, flguiee 8 aod 7; Plate 7, Figurea 10 to 13; Hate 8, Figui«e 4 to 7.) 

Type tocalUy. — ^Lower half of the valley of the Yaqui del Norte 
lUver, in the northern part of Santo Domingo, Haiti; probably lower 
Miocene; W. M. Gabb, collector. 

Hoiotype.—Msle. Cat. No. 2261, Mus. Phila. Acad. Nat. Sci. 

■Compare Ag. 1. iAkU 1, of Bell's Monogniph of Uie Fonil Malaooeliaooiii Cniitscea of Oraat 

Britain, part 1, 18fi7. 
■Lea^ Trans. Linn. Boo. London, vol. 11, pp. 300 and 321. 1816. Type, P. hiruaut (LuuMnu, 

17M). 
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Paratypes. — ^The paiatypee are from the same locality as the holo- 
type: a, male, Cat. No. 2260; h, female, Cat. No. 2262; e, male, aixi 
d, female, Cat. No. 2263; all ia Mus. PhUa. Acad. Nat. Sci. 

MeasureTnenta. — Length of carapace of holotype on median line 34.3 
mm., width of carapace 45.2 mm., width of front 13.2 mm., width 
between outer anglee of orbits 25.3 mm. 

The following is a description of this speciee : 

The regions are surrounded by deep furrows and are more or less sub- 
divided. The epi^tric lobes are separated from the protogastric, and the 
creacentic urogastric lobe from the mesogastric; the hepatic lobe is separated 
from the dentate lateral border, while the branchial region is divided into an 
epibranchial lobe, which incloaes the penultimf^te lateral spine, a mesobrao- 
chial lobe, which is divided in three, and a metabranchiat lobe which is 
separated partly from the cardiac r^on by a sharp, thumb-nail impression, 
while it is anteriorly confluent with that region by a narrow conneetiiig eleva- 
tion ; cardiac region truncate behind and longitudinally grooved in its anterior 
two-thirds; the elevation occupying the inteetinal re^on is continued latenJly 
across the branchial region; the frontal region ia separated from the edge of 
the front by a shallow depression. The surface of the carapace is rough, 
except in the fuirows and (m the epigastric lobee, the rou^mees consisting of 
(1) subacute, somewhat imbricating, white-tipped ttdiercles, most evident 
on the sides and posterior half, and (2) a mixture of blunter tubercles and 
eromons on the middle of the anterior half. Antero-lateral teeth 6, thick, 
Bubconical ; the first one, at the outer angle of the orbit, is small, Uttie advanced ; 
first interspace the greatest of all; fourth tooth largest, third tooth next in 
size, fourth and fifth curved. Above the posterior mai^ a row of fine bead 
granules. The marginal lobes of the front are bordered by 12 or 13 grsnules, 
the lobes are more advanced at the inner angles, the outer anjg^es are sli^tly 
advanced, but not isolated, intermediate space concave, median sinus 
V-sh^Msd. Margin of orbit granulate, upper margin raised, edge biemar- 
ginate, the notches continued backward in a furrow; a larger notch below the 
outer angle; lower margin more advanced than upper, furnished with 2 stout, 
granulated teeth, one of which is within the outer angle and the other at the 
inner angle, next to the antennal segment. This s^ment touches with its 
outer angle the bent>down edge of the front; it has a longitudinal granulated 
ridge. A piece of the eyestalk shows a few small granules above at the base. 

The chelipeds are unequal, the smaller palm about four-fifths as high as the 
larger. Merus very broadly triangulate, not much longer than the distal 
width, outer surface sparsely covered with sharp granules and tuberdes; 
upper margin with 3 spines, the distal one much the largest. Carpus rou^ 
with short spines; the spine at the inner angle is lai^ and bears a spinule on 
its posterior margin. Manus armed with spines on the outer surface except 
near the fingers, the spines arranged mostly in 6 or 7 irregular rows. The 
lower edge of the propodus is sinuous, the distal half of the finger being 
strongly deflexed; the dactylus is longer than the upper margin of the palm; 
fingers with a few irregular teeth, a large tooth at the base of the dactyl in 
the larger chela; fingers not gaping; dactylua spinulous on the basal third of 
its upper margin; the dark color exten(& the full length of the prehensile 
edges, but elsewhere in the lai^r chela it spreads over aU but the very base of 
the dactylus, in the smaller chela not so far; on the fixed finger the cdor 
extends about three-fifths the lei^h on the lower ei^. The anterior surface 
of the merus of the ambulatory legs and the posterior surface of the last leg 
are granulate, the upper margin spinous; remaining joints of I«^Qot visible. 

I :i II Google 
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Abdomen (male) subtrifuigular, 7 aegmenta separate, l^im^nin^ling suc- 
oessiTely in tridth fnHu the thira to the seventh; fifth B^;ment longeat, seventii 
^angular. 

Fmales: In the female the cheliped (only one is present) is smaller, the 
propodus and dactylua more spinouB, the &iced finger more homontal. In 
the male, the spines and tubercles of the manus disappear toward the lower 
mai^, in the female they beccnne more numerous but smaller. In the 
female there is not only a row of spines on the upper mai^ of the daotylus, 
but a row of tubercles or granules on the outer surface. 

Abdomen of female oblong-oval, second segment narrower than first and 
third, sixth segment longer than fifth, seventh longer than sixth. 

Vanaiiont. — In comparing the 5 q)ecimen8 at hand the areoles of 
the carapace appear more sharply cut in the ctmall specimens than in 
the large (mes. 

Geniu PANOPEUS HOnc-EdwanU, 1834. 
PtnoftoM, Indetenninable tpMiea. 

Matetidl. — Distal end of the right immovable finger. From the 
Yaqui Vall^ at Cercado de Mao (Bluff 3), Santo Domingo; lower 
Miocene; C. J. Maury, collector; 1916. 

The following is a description of this specimen ; 

This fragment might belong to any one of 3 common Recent species, vis, 
P. americanua,^ occidentalU,* or herbstii* There is a deep groove on either 
side not far above the lower margin, the grooves ending at the sinus above 
the terminal tooth; below there are 2 shallow grooves; not far from the pre- 
hensile teeth there is on either side a row of deep punct». Teeth unequal, 
only 10 preserved, and in general alternating large and small. 

Genoa and apedaa iniletannlnaUe. 

Material. — Distal end of a dactylus or movable fingw. From the 
Yaqui Vall^ at Cercado de Mao (Bluff 3), Santo Domingo; lower 
Miocene; C. J. Maury, collector; 1916. 

The followii^ is a description of this specimen: 

The fragment is not bent sideways, so that it is not clear whether it is a 
right or left finger; tt is bent strongly downward toward the blunt, distal end, 
has no grooves, but a few punette arranged in lines; OGci]q>ying less than half 
of the prehensile edge, at its proximal end are 4 tuberculiform teeth (2 large, 
2 small, alternating) whioh are situated one side of the middle. 

Famllr OCTPODIDX. 
SAHDOIOHOIA, nmr gemns. 

The following is a description of this genus: 

Carapace wide, wider at the antero-Iateral than at the postero-lateral 
angles; anterior margin moderately arcuate, emarginate at the outer fourth. 
Front a narrow lobe, less than one-twelfth as wide as carapace. A lateral 
tooth behind the orbital tooth. 



re, Rev. Mag. Zool., ter. 2, vol. B, p. 502, 1867. 
* Milne-Bdw*^ Hut Nkt. Cruat., vol. 1. p. 403. 1834. 
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Orbits long, shallow trenches, ext«ndii% the whole widUi of the csiBpaoe 
except for the front, and bordered above except for the outer third by a nanov 
surface of varying depth, umilar to that in Uca {^Oelasimua). 

Sandomingia seems to be neareet Uca Leach,* the genus of fiddler 
crabs. Uca has the same shape of carapace, with siinilar depreeEaons, 
orbita occupying nearly the whole width of carapace, with a thickoied, 
bimarginate upper edge. On the other hand, in Sandomingia the 
antero-lateral angle is bidoitate, there is a definite notch in the upper 
margin of the orbit, the orbit is very shallow, and the chelipeds are 
lai^e and equal. 

The equality in the chelipeds si^^geBts the possibility of this crab 
being a portunid allied to the long-eyed forms, Podophthaimus and 
Buphylax, but the latter have the orbits deeply hollowed at the outer 
fflids to hold the comes and lack the facet-like upper margin of ttie 
OTbit. 

Sanduninijs ymqnian^ new tfttlM. 
(Plate 8, Figures 1 uid 2.) 

Type locality. — Lower half of the valley of the Yaqui del Norte 
River, in the northern part of Santo Domingo, Haiti; probably lower 
Miocene; W. M. Glabb, collector; 1 specimen. 

Hohtype.—C&t. No. 2257, Mus. Pbila. Acad. Nat. Sci. 

MeaeuremerUs. — Length of carapace, exclusive of rostral lobe, 23 
mm., width of carapace at antero-lateral angles (approximate, because 
tips of teeth are broken off) 42 mm., width of frontal lobe at base 3 mm. 

The following is a description of this species: 

Carapace flat in the middle, sloping rapidly down to the anterior and lateral 
mai^iiiB; surface smooth and a little uneven; a shallow furrow defines the 
gastric region. Anterior mai^in finely granulate, granules not in a sin^e 
row; lower edge of fiat supraorbital apace or "eyebrow" having a aii^e row 
of granules; "eyebrow" very narrow, height about one-fifteenth of its length 
in a transverse direction, inner end at base of frontal lobe. Surface of orbit 
smooth and shallow. Antero-lateral tooth an equilateral triangle; it and the 
tooth behind it are separated by a U-shaped interspace and project about 
equally sideways; the tips are brc^en off, bo that it ia impossible to tell exactly 
about this. 

Chelipeds equal; only a portion of the merus or arm-joint of each is visible; 

it is stout, triangular in cross-section, upper surface concave and smooth, 

posterior and inferior margina blunt and granulate, anterior maigin subacute 

and furnished with tubercles of varying size arranged in two irregular rows. 

Suprntuullr OXTKHTOCHA. 

PuaUy PARIHEROPIDA. 

GenuB PAKTHSnOPE Weber, 1795. 

Paithttiope (na^kmbma) obscura, new qtedM. 

(Plate 7, Figurefl 5 and 5.) 

Type locality.—The Yaqui VaUey at Cercado de Mao (Bluff 3); 
Santo Domingo; lower Miocene; C. J. Maury, collector; 1916. 



' Edinb. Enoyc, vol. 7, p. 430, 1814. 
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Material.— DactybiB of right cheliped, hototype. Cat. No. 3244S7, 
U. S. N. M. 

The following is a descriptioQ of this species: 

The distal portion of the dactylus is lacking. The proximal end of the upper 
Burface is broad and fiat and inclosed by 5 uregular granulated knobe; sides 
compressed, in the middle slightly concave, and unev^ily granulate, granules 
most numerous on the inner surface. Prehensile teeth veiy low and flat, the 
I»oximal tooth more than twice as large as the next one. 

BelationahipB. — In its general characters resembles the dactylus of 
tte recent P. (Platylambnts) eerrata (Milne-Edwards)/ which has a 
shorter finger, prominences at proximal end above more spiniform, 
ffldes not concave. 

Pnthenope, Indetarndoable sp«dN. 
(Plate 7, ElgurcB g and 9.) 

Material. — Dactylus of right cheliped, from the Yaqui Valley at 
Cercado de Mao (Bluff 3), Santo Domingo; lower Miocene; C. J. 
Maury, collector; 1916. 

The following is a description of this species: 

Bcaembles the preceding, but less curved and more slender, sides flat but 
not concave, outer side more granulate than inner, and having an uneven, 
lon^tudinal line of coarse granules not far above the fingers on the proximal 
half; upper surface flattened alot^ the proximal half, and bordered by stout 
spines and spinides; one of these spines projects outward above the condyle 
articulating with the palm on the outer side, and ia seen at the top of figure 8 
at the left-hand end; the condyle is broken ofT and shows in cross-section; 
prehensile tubercles 10, the proionial pair confluent; tuberc'es low but better 
developed than in the precraing species. Upper part of distal end of filler 

Ounu MBSOKH(BA Stfanpson, 1871. 

H esodtoM mtmjm, ntm ipodM. 

{Plate?, FJcunsltoi.) 

Type locality.— The Yaqui Valley at Cercado de Mao (Bluff 3), 
Santo Domingo; lower Miocene; C. J. Maury, collector; 1916. 

Maierial. — ^Two specimens, a right manus with propodal finger 
attached (holotype) and a rif^t manus of smaller size, without fingers 
but with carpus attached (paratype). Cat. No. 324489, U. S. N. M. 

Measurements. — Length of holotype on outer margin, this beii^ the 
most complete, 8 mm.; greatest height, measured on Inner surface, 
4 mm. 

The following is a description of this species: 

The holotype has 8 teeth on the upper margin, 13 on the outer and 10 on 
the inner margin; teeth of outer and inner margina short, those of the outer 
maigin the smallest, those of the inner mai^in intermediate in size. The 
inner surface widens greatly from the proximal to the distal end, lower surface 

' Lambru* Mrratu* MUne-Edwardo, Hiat Nftt. Cnut, toI. 1. p. 3&7, 1834. 
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of equal width throughout, outer surface a little wider in middle third than 
toward enda. 

Propodal finger short, slender, directed strongly inward and distad but 
scarcely downward. It does not, however, reach distad beyond the line of 
the upper maigia of the pahn. 

The carpus has 5 low ridges which are finely tuberculate or granulate. 

Relationship. — ^Theee short hands — short for the family Partheno- 
pidte — belong without doubt to the genus Meaorhaa, having consider- 
able resemblance to the Recent species, M. sexspinosa Stimpeon,' of the 
Florida Keys and West Indies. In the UAtec the palms are a little 
loi^r and slenderer and the inner and outer surfaces are concave. 
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DESCRIPTION OT PLATES. 
Plate 1. 

Fioa. 1 to 7. Calliaiia*»a angmUantU, a. ap. Fios. 8 (o 13. CaUianana peOnoida, d. ap. 

1. Holo^DO, out«r tide of li^t msniui 8. Fantype (b), out«r sde o( rifht 

X 1-4- nurnu*, X 2-6. 

2. Fantype (a), iimer ads of li^t 0. Ptralype («), outer dd« d right 

tnsnua, X 1.4. mukiu, X 2.8. 

3. Pantype (a), outer ade of ri^t 10. PmMtype (o>, diMal viem lA rii^t 

msDus, X 1.4. muiUB, X fi. 

4. Bcdotype, upper edge of right maniu, 11. ParatTpe (a), loww edse of right 

X 1.4. msDua, X 2.8. 

6. Patstype (d), outer ride of left muiuav 12. Htdo^pe, vffpa view td left nMivable 

X 1-4. finger (tip broken off), X 2.8. 

e. Ferstype (b), finger, X 1.4. 13. Hctetype, outer vA ^ghlly ventral 

7. Psmtype («)• lower edge ot riijit view of left movable finger, X 

manua. X 1.4. 2.5. 



Fio*. lto6. CoOioiMMa miiiMrnoa, n. ap. Fia. 5. Hcdotype, dletal end of Mt manna, 

1. Holotype, outer aide of left oianua, X 1.8. 

X 1.0. 6. Holotype, upper edge of Mt manna, 

2. Holotype, prodmal end of left maoku, X 1-9. 

X 1.9. 7, 8. Podoph/Ao'mui dammamnt, n. ap. 

S. H<dotype, inner ade of left manua, 7, H(do^x>4 doiaal view, u&t. aiie. 

X 1.0. 8. Holotype, anterior view, oat- alie. 
4. Holo^'pe, lower edge o( left manua, 

XLO. 



Fia. 4. Pwatype <o), (f , doraal view, aligbtl]' 
reduced. 

5. Paratype (b), outer view, all^Uy re- 

2 to 7. Portanv* gabbi, n. ip. duced. 

2. Holotype, 9 , ventral view, elightly 6. Dactylua of left ohda, inner view, 

reduced. X 2. 

3. Hidotype. 9 , doraal view, alii^tly 7. Same, outer view, X 2. 

reduced. 

Plate 4. 

SeyUa eatlala, a. ap. 

Fia. 1. Holotype, tf, dorsal view, X 0.85- Fio. 2. Holotype, i:^, anterior view, X 0.85. 

Plate 5. 

Fw. 2. Holotype, d", poeterior view, X 0.87. 

Plate 6. 

Fi<3. 4. Paratype, Inner view ot cbellped, nat. 

6. Paratype, out«r view of ehaliped. nat. , 

2. Holotype, 9 . anterior view, elightty aie. 
reduced. S, 7. Ardtaopibimtnu aAitv, a. ap. 

3 to 5. attiUa eMbUa, a. ap. 0. Paratype (b), 9, vwtral view, X 1.33. 

3. Pantt)Te,dor*iaTiewofcheliped.nat. 7. Paratype (b), 9. doraal view, X 1.33. 
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DESCRIPTION OF PLATES. 



FicM. 1 to 4. MforKcta maarvo. d. ip. 

1. Hcdotype. propodiu of ri^t dtela, 

ouMtvImi', X3.7«. 

2. Suiw,iiuurview, X 3-6. 

3. PaM^pe, oupuB Bod piopodiu of 

ritfit oholiped, oaUr view, X 3.7S. 

4. Sune, upper view. X 3.7fi. 

6, e. Parilmopi (Plalylambnu) obwura, 

6. Holotype, d&otyliu of right eliel*, 

innorviow. X 3. 
6. Same, oaUr view, X 3. 



Fra. 7. PorbMU* iMtiHi, n. >p., holotrp*. im- 
moTkble Gnser of right ohda. 
outer view, X 3. 
8, B. ParUunopt, *p. iodet 

8. Dao^ui ot right ohelA, outer Tiew, 
X 3.6. 

9. Sftme, iniier view, X 3.5. 
10 to 13. Anhmipihuititiu catatM, a. (p. 

10. ParfttypeW.S.utwiorview, X1.4- 

11. HolotFP«. (f. ventral view, X 1^. 

12. Holotype, cJ", dond view. X 1.33. 

13. Holotype, tf, mnteiioi view, X 1.83. 



Flaa. 1. : 

holotype, 

1. Dormlview,di^tlyeDlM«ed. 

2. Anterior view, nat. aie. 



bolotarpe, dorsal view, X 1.4. 



X2. 



to 7. AreAaopiliMuuM ealotui, n. ap. 
. Puatype (e), <f, donal view, X 1.33. 
'. Para^pe (c), cf , veotral view, X I-*- 
I. Fustjrpe (a), (f, donal view, X 1.37. 
. [^ratype (d), V.veotnl view, X 1.4. 



PlATB f 

Fio. ». J 



B, outer view, X 2. 
3- Craconidai, gen. and ap. indeL, tel' 

•on, donal view, X 3.1. 
4. Eryonida, Ben. and ip. indet., ianhJom 

of firat right ohdUped, upper view, 
X3. 
6. /VMfAoiia pnputelaUt, a. ip., bolo- 

type, merui of right oh^ped, upper 

view, X 3. 
0, 7. Pagurids, gen. and ap. indet. 

6. Daolg4aaofleftahela,upperade, X 3. 

7. Same, loww ride, X 3. 

8. Cj/elaai bairdii Stimpaon, ineoe of left 

maons with plopodal Gnger, outer 
view, X4. 



I. II. Cdilianotaa laHdiiiila, a. ap. 

I. Faratype, d«e4arlui of left chela, 

upper nde, X 4. 
1. Same, holotype, propodal finger ol latt 

ohda, ivper aide, X 4. 
I. CaktpptUa (T), ap., pieee al right 

manua, outer aide, X 3. 
i to Ifi. Petivehinit intguatit, n. ap. 
(. Hilotjrpe, right ohda, out« view, 

X1.6. 
I. Same, afaowing doraal view of both 

ebelB, X 1.6. 
>. Same, ventnl view (fingerapointiag to 

bottom o( pUte), X 1-5. 
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